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To the Right Honourable 


. THOMAS 


EARL of Pembroke, 
PRESIDENT 


Royal Society 
Mr Loxo, | 


Hourh Ambition is one thing, that 
carries me to addreſs my ſelf to 

a Perſon of your Honour, and 
Ingenutty ; yet there is a more common Prin- 
ciple of ſelf-preſervation, which concurrs, 
and direfts me to ſeek that Patronage, 
which will beſpeak not only the Juſtice, but 
S A 3 the 


The Epiſtle Dedicatory. 
the Cardour of every Reader. And ſeeing 
the Royal Society have ſo great a ſenſe 
of their happineſs, when they are to aft under 
the influence, and condu& of ſo Wiſe, and 
Filnnioicable a Preſident, I cannot queſtion 
my own ſ«fety under the name of ſo great a 
Patron. When I reflef upon my ſelf, that am 
a tender, and an infantile Author, IT fmd 
nothing but fear,” and diſcouragement, as 1 


am it danger of being Overlaid by every 
little Cenſure; but when I conſider my ſelf 


_ under the Umbrage of a Perſon, whoſe Ex- 


ample, and Authority may prevail with the 
World to be generous, and to imitate thoſe 
Vertues, which they ſo much admire in your 
Lordſhip, this frees me fromthat diffdence, 
and timorons concern, which the cenſorious 
temper of the Age, and the ſenſe of my own 


weakneſs are apt to create. 


But although it may reaſonably be thought, 
and T bave confeſt, that I now deſtzn my 
own ſafety, that this Treatiſe carries your 
Lorafhips name as an Amulet againſt thoſe cen- 

ſures, 


The Epiſtle Dedicatory. 


fares, which T expoſe it to ; yet it will at the 
ſame time appear to be my duty to preſent to 
your Lordſhip, that , which the Relation 
Jou bear to the Royal Society, gives you 
a Title to. I do therefore humbly offer, 
and dedicate theſe Diſcourſes to your Lord- 
ſhip as a teſtimony of that profound reſpe&, 
which is due to a Perſon of your Quality, and 
extraordinary Charafter, and it is certain, 
that every Member of the Society ſpeaks 
the Senſe of the whole, when he expreſſes 
the greateſt deference to your Honour. 


Having therefore conſulted my Duty, as 
well as my Intereſt i this thing, T hope there 
is no one will think my addreſſes a rude 
tranſgreſſion of the Laws of Decency. 1 
muſt confeſs, that theſe Diſcourſes - are too 
mean, and unpoliſhed to deferve your Lord- 
ſhips Patronage, but ſince the deſires of the 
Soctety did imconrage my deſizn to pub- 
liſh them, this ſeems not only to make them 
capable of it, but to bleſs them with a Ti- 
 tletoit, T do therefore preſume humbly to 


A 4 beg 


The Epiſtle Dedicatory. 
bes they may not offer themſelves to the 
World without the advantage of your Fas- 
wour , which will render them more ac- 


ceptable, and gratifie to the utmoſt the am- 
bitious defares of, 


My Lord, 
Your Lordſhips moſt humble, 
and moſt obedient Servant, 


Clopton Havers. 


To the moſt Worthy 


Dr. RICHARD MORTON,, 
FELLOW 


OF THE 


Colledge of Phyſicians. 


SIR, 
[ Have been a long time obliged by 


2 continued ſeries of your Favours, 
and ſuch as would naturally, and 
irceſiſtibly ſuggeſt rhe thoughts of gra- 
titude to any one, that has not debauch 
ed thoſe Principles of Reaſon, and Ju- 
ſtice, which are common to all Men , 
and I cannot with any ſatisfaction live 
| | involyed 


| involved in ſo great a Debt without an 
| attempt to make ſome grateful recurns. 
fl And when I have this opportunity to 
6 make a publick acknowledgment of 
Pj thoſe Obligations, by which I have 
| plainly loit the Title I had to my elf, 
(| and come under your commands , I 
oY dare not be guilty of that ſilence, by 
"#1 which I mult ſeem either inſen(ible, 
Bi and no Man, or ungratetul, and the 
worlt of Men. I mult own it as one 
of the kindelt Providences of Heaven, 
i that I had the happinels, Sir, not-only to 
be directed in my Studies by you, but 
by your particular favour to injoy ma- 
| ny other great, and extraordinary ad- 
j vantages, to all which under the Al- 
u mighty God I owe what I may pretend 
| tron Phylick, I do therefore as an ex- 
Ni preſſion of that Relpect, and Gratitude, 
Jil «which are due from me, humbly preſent 
Y you with theſe Difcourfes, and although 
" I ſhall never be able to ſatisfhe that Debr, 
i which I have contracted, yet this will 


be 


be a demonſtration of my inclinations 
to be Juſt, and Grateful. And there 
is no one can be inſenfible, how far I 
I am in Juſtice bound to render to you 
that, which is an account of the Ta- 
lent, which you, Sir, have intruſted 
me with, and ſo far as I am capable 
taught me to improve. 


What entertainment theſe Diſcourſes 
will find in the Worid I know not. I 
cannot have ſo tooliſh an opinion of 
my felt, or chem, as to think they are 
free from thoſe imperfections, which 
will betray the weakneſs of their Au- 
thor, aud perhaps there are ſome things, 
which Candor 1t ſelf cannot overlook. 
However the ſecurity I ſhall have from 
your Patronage, gives me the proſpect 
of a more kind, and candid reception, 
than they can delerve. Which I mult in- 
genuoully acknowledg carries ſo much of 
an Obligation in ir, that whilſt [am en- 
deavouring to dilcharge one Duty, I am 


{enhhble 


ſenſible I contract a freſh Debre. Thus 
in the very expreſſions of my Devotion 
co your ſervice I meet with Arguments 

which confirm my reſolutions to be, 


Sir, 
Your moſt humble, 
an: faithful Servant, 


_ 
{.opton Havers, 


The 
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The firſt Diſcourſe of the Membrane, 
the Nature, Conſtituent Parts, and 
Internal Structure of the Bones. Read 
Aug. 7. and Oftob, 23. 1689. 


H E Introdufion Pap. x 

Of the manner of Generation p. 6 

Of the Perioſteum P. I4 
Of the Deſign of the Perioſteum P- 25 
Of the Nature of the Bones P. 3© 


Of the Conſtituent parts of a Bone p.3tL 
Of two ſorts of Pores formed in the Bones for 

the diſpenſation of the Medullary O1 to their 

Subſtance p.43 
Of the Superficies of the Bones P. 49 
Of the Pores of the Os Frontis, &xXc. p.52 
Of the paſſages of the Medullary _—_ Into 


the Cavities of the Bones P. 57 
Of the large Cavities, and Latice-work of the 
Bones P. 60 


of 


The INDE X. 


Of the ſmaller Cavities of the Bones 
Of the Blood Veſſels of the Bones 
Some obſervations of the Teeth 
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The Second Diſcourſe of Hccretion, and 
Nutrition, Read Ofob. 30. and Nov. 
13. 1689, 


F Accretion P- 91 
Of Glandular Secretion . 

Of the general agreement of the Glands, or 
thoſe Colatory Organs, which conſiſt of many 
ſmall Glandules, and fjerve for the ſepara- 
tion of any matter from the Maſs of Blood 


P. I00 
The manner of Glandular Secretion p. 109 
Of the Nutritious Glandules P. 112 
Of the manner of Accretion P. 117 
Of the limitation of an Animals growth p.126 
Of Nutrition fn, P- 133 
Of the Accretion, and Nutrition particularly 
of the Bones P. 142 
Of the Incurvation of the Bones in the Rickets 
Pp. 148 

Of the knottineſs of the ends of ſome of he 
Bones in the RKickets P. 156 
Of the Nodes ## the Bones from the Lues Ve- 
nerea Pp. 157 


The 


The INDE X. 


The Third Diſcourſe of the Marrow. 
Read January 29. 1689. 


F the Mcdullary Blood-Veſſels p. 162 

Of the Membrane of the Marrow p. 163 

Of the Bags, axd Veſicles or Glandulcs of the 

Marrow P. 166 

The paſſages of the Mcdullary Oil znto the 

Interſtices of the Foynts P.I72 

Of the different colour, and confiſtence of ſe. 
weral parts of the Marrow 


P-I7S 
Of the Uſe of the Marrow, or Medull.O: p. 178 


— 


The Fourth Diſcourſe of the Mucilaginous 
Glands, Read Nov.20. and 27. 1689. 


F the Mucilaginous Glands of the Foynts 


p. 187 

The Sorts of them Pp. I90 
Of the Strufture, and particalar ſituation of 
them, which are conſiderable p.192 
Of the Mucilaginous Glands ſerving to the 
Muſcles, and Tendons p. 199 


Of the Nature, and Uſe of the Mucilage p.2or 
The uſe of the Fat,which is ſeparated emong/t the 

Muſcles, and the reaſon, why it is waſted upon 
continued, and hard labour, or exerciſe p.205 
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The INDEX. 


Of the manner, how the Mucilage is made, and 


of the uſe of the Spleen P. 210 
Several Experiments made with the Mucil. p.217 
Of a Rheumatiſm p. 223 
Some general Rules in the Cure of a Rheumatiſm 

P. 242 

Of the Gout P. 249 
The manner how the Tophi are produced in a 
Nodoſe Gout P. 262 


The Fifth Diſcourſe of the Cartilages, 
Read Auguſt 13. 1690. 


F the nature, and flexibility of the Carti- 
lages Pp. 270 

The reaſon of their flexibility explained p.271 
The cauſe of their reſtitution, or endeavour to 
return to their natural figure when they are 


bent. 274 
The difference between a Bone and a Cartilage 
P-279 

Of the Membrane of the Cartilages yp. 280 
Of their Blood Veſſels P. 282 
Of the uſe of the Cartilages belonging to the 
true Ribs P. 284 


How they contribute to the enlargement of the 
Cavity of the Thorax in Inſpiration p. 288 
How they conſpire in the Contrattion of the Breaſt 
in expiration | P- 291 


The 


KMZrvaMoc cw, ws MM 1 Aw S8S vt wetHbH a ND Io v <9 ©, «ws © 


21.271 © 
A 
a 

C 


; TAB:I1L. 


they A in the (artilages, an 
The AMuciloommous  alandgu in one of if 1 


Sinus 8s of ine os Hamert att Y /[iexure US a Regrdit ty 
the (ubittafer. outof + _— Bo dy 


£E 


\ > 


SIG 
\ WG \ 
7 AAS \ Dy 


WOUND 
a W ONT \ 
WW WC 
Ow. N 
\vN 


_ 


Fly :4. 
& "<6 - . 


= 
WW IN Xy ES = 
VN M WY = 
\ W — 
V 


I” 
\ 


* 


. 
- WL 26 
: f A . 
2 ; ; 
v : —_ - | 
' W === ” - - £ / Gy {IJ tf. 
A Y 7 —J DLAI NDITY - _—_—_ EL 7 _ * 
\s i I EY 7 , CES ”- 
\ ; CCI — - EOS F SJ } 
go \\ ANNIE II. L SKIN EE nan VS 22 
HR LITER = ITT es :22 
REY : DAN Bee / z 
s < Y DH , 08 
NISIIIS. oo & 0 20g 
* : g f *, 
oc 
vs . «* + 
. 


=> 


LIJAISY 
a 


GN 
l //; A \ 


AAAA' The fore Ces bes taken 077+ 
a-a-a, The large. JUN OUE ola 
þb-6-6-6. The. Membrane byes immeciathy ver the Interstice of 
C. The Fatella. 


Higg 
Represents the Figure of he, 
pa ticles, and the order, in w 65 


then _ 2-4 ex ible Boduys, Hat have 


RAE V1]: 2. 
Wh WIG WW i 
W \\ WY \ . 
Y \ 
N WW Th. 
N \ AW W , 


- 


Ae 

CON 
He 
les 


of 
efuc 


H 
or Glandules, 


Cc 
From 
"9 


B, 
H1 
/ieng 


and 
a 


Pr 


\ | 
a  __—C_———_—————— 


wee Co n0un0 0>S020 20 000 00 0 {[Yovwnenevoco 


ALLIS ISS ro eee enonerv+n++v» voa)oe + OE EE EE 


A 


YO LPS ISIS NNLL SSIS WSN 


-_—O— — 


_” 


k 


The FIRST 


DISCOURSE 


Concerning the 


THE 
NATUR E, 
Conſtituent Parts, 


AND 


TxNTERNAL STRUCTURE 
Of the 


BONES 


INTRODUCTION. 


\ S no Faculty has received greater Ad- 
ditions to its Improvement in the laſt 
Age than Phyjick, ſo no part of that 

has been more tempting, or more ſucceſsfully 

purſued than Anatomy. The Diſſeftiens of ma- 

ny preceding, Ages turud to a ſmall account 5 

B 


fo 


2 INTRODUCTION. 


ſo that many of the moſt admirable Contrivan- 
ces of Nature, and of the greateſt Wonders in 
the leſſer World were inobjerv'd, till the Cu= 
riofity of ſome ingeniows Men, animated with 
the hopes of ſome new Diſcoveries, put them up- 
on farther Enquiries, in which their Induſtry, 
and Felicity carried them ſo far, that the Ex- 
zſtence of ſome parts before unknown, the Na- 
tare, Structure, and Tſe of others began to 
appear. But although the Scrutiny, and Obſer- 
vations of our Age about ſome of the Parts 
have been very accurate, we have been only 
coaſting about others ; particularly, about the 
internal Pabrick, and ſome other things of the 
Bones, our Searches have been careleſs, cur 
Notice ſlight and tranſient ; not but that they 
deferve our flrifteſt Enquiry, and ſerious Res 
marks: for I do not ſee, but the Almighty Ar- 
chitef has equaily demonſtrated his Divine 
Skill in the whole ſtrufture of theſe Parts, 
which he has made of groſſer Matter, as in the 
Formation of thoſe, which confiſt of fifted, and 
more refined Particles. And how curiows the 
Hand of Heaven has been in the Framing, and 
Ordering of this Timber-work of our Bodies, 
may perhaps appear a little from this Diſcourſe ; 
a little, I ſay, becauſe I am too ſenſible, that 
after all my endeavours to aft both the Phile- 
ſopher, and the Anatomiſt, I am tnfinitely un- 
juſt to my Argument; however, what I have 


obſerd, 
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obſervd, it is both my Duty, and my preſent 
Deſign to communicate to this Honorable Soci- 
ety; and as there are ſeveral things will oc- 
cur, which deſerve and require a Philoſophical 
Solution, ſo I ſhall endeavour to account for 
them, by explaining the mauner, in which they 
are produced, or confidering the Reaſons, why 
Nature has ordain'd them, as I ſhall have oc- 
cajton, 

In ſpeaking to this Argument, 1 ſhall pur- 
poſely omit the notice of the different Fi- 
gures of the Rones, the diverſe manner of their 
Conjunction, and what has been commonly ob- 
ferv'd; and that I may preſent you with a 
Scheme of thoſe general Feads, which I de+ 
frgn to treat of, they ſhall be theſe which fol- 


low : | 


Firſt, The Perioſteum, or that Membrane, 
which inveſts the Bones, which being inſer- 
wvient to ſeveral ends, T (hall conſider the 


Oſe of 


. Secondly, The Bones themſelves, where [ 
fhall endeavour to give an account of their Na. 
ture, their Conſtituent Ports, Internal Strufture, 
and the Pores, and Paſſages, which are formed in 
them; as alſo of thoſe Blood Veſſels, which 
ſerve for their Accretion, and Nutrition : And 
#s the Teeth are a ſort of Bones different from 

B 2 all 
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all others, T ſhall add ſome particular Remarks 
concerning them. 


Thirdly, T intend to explain the manner 
how Accretion and Nutrition are pertormed, 
firſt in general, and then particularly, with re. 
Spec to thoſe Parts, which are our preſent Sub- 
jet. Aud in treating of theſe great Affairs 
of Nature, I ſhall take occaſion to make ſome 
digreſion about the manner of Glandular Se- 
cretion, concluding this Head with the Etio- 
logy of thoſe ſymptoms in the Rickets, wherein 
the Bones are concerned, and Vencreal Nodes. 


Fourtbly, I am to give an account of the Ob- 
ſervations, which I have made of the Mar- 
row, and to deſcribe the Blood-Veſlcls there- 
unto belonging, which when I Ive done, 1 de- 
fign to conſider the ſe of this Oleaginous Sub- 
ſtance. 


Fifthly, 1 have a particular ſort of Glands 
to give an account of, which I have obſervd in 
all the Foynts. T ſhall deſcribe the Strufture, 
and Situation of the moſt} conſiderable of them, 
and then enquire into the Nature, and Uſe of 
that Liquor, which is ſeparated by them. Aud 
becauſe the Obſervation of theſe Glands will be 
very ſerviceable to #8 in explaining the Cauſe 
of a Diſtemper, or two, that affet the ow . 

which 


INTRODUCTION. 5 
which they are ſeated: I ſhall ſay ſomething 
concerning thoſe Diſtempers, which will be firſt 
a Rhcumatiſm, and ſecondly the Gout. 


Sixthly, and laſtly, I ſhall conclude my Diſ- 
courſes with an account of the Cartilages; &x- 
plaining their Nature, deſcribing their Mem 
brane, and their Strufture, and enquiring into 
the Uſe, particularly of thoſe which are united 
to the true Ribs. 


B3z The 


The Manner of 


GENERATION. 


T may perhaps be thought reaſonable, 
and methodical by ſome, ro begin my 
Diſcourſe with the Original of my Argu- 
ment, and to offer ſomething concerning 

the manner, how the parts, of which I am to 
Treat, are firſt formed, and although the 
manner of an Animal's formation, whether it 
be generated in the Womb, . or our of it, is 
one of the great Arcana's of Nature, and that 
which neither our Senſes can obſerve, nor any 
thing of Art or Mechaniſm imitate; yer we 
may make our conjectures, and find out fome 
probable, and rational Hypotheſis for our fa- 
tisfaCtion. 

The Antients tor want of thoſc diſcoveries, 
which fince their time haye been made, had a 
Notion that the Sexzex of the Man was a part. 
of the Conception : that the Woman had a 
true Secd, and a compoſition ariſing from the 
mixture of the Seed of the Male, and Female, 
was the material cauſe of the Bones, as - 
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all other parts, which they termed Sper- 
matick. Bur de Graef has better informed 
us, and taught us to cxplode that Opinion, 
ſo that it neither admits of a Defence, nor 
needs a Retutarion, fince he has diſcovered 
tous Nelts of Eggs in Viviparous Animals, 
and that in the Bellies of Women. 

The Ocrigine therefore even of the higheſt 
Animal being from an Egg, it may perhaps, 
if duly conſidered, ſeem moſt probable that 
the Bones, and all other parts are by the ad- 
mirable Stenography of Divine Providence 
dclineated in the Egg, whilſt it is in the Ova- 
rium, and before the Female is impregnated. 
Neither can it ſeem improbable, that ſo many 
parts ſhould be deſcribed within the circum- 
tcrence of ſo ſmall a Body, when we conſider 
the minuteneſs of fome Animalcula, and that 
notwithſtanding they conſiſt of Spirits, Hu- 
mours, and a multipliciry of Organical parts, 
And if we ſuppoſe an analogy between theſe 
Eggs, and the Seeds of Plants, which it is rea- 
ſonable ro do; the Obſervations which are to 
be made of the once, may direct usin our Hy- 
potheſis concerning the other, and favours 
our Notion, when we ſce the Rudiments, 
the Leaves, the Stem, and Radicle of a 
Plant, are to be found in the Seed before 
it falls into the Womb of the Earth, and under 
the generating influences of the Heavens. It 
B 4 is 
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is truc the parts of an Animal, whilſt they 
ly within the compaſs of an Epg, are indi- 
{ſtinguiſhable unro us, and mult neceſfarily be 
ſo until, and for ſome time atrer the Vivifick 
Spirit of the Semen has pur the fluid, and 
volatile Particles into motion, after the firſt, 
and efficacious imprefſions of which the at- 
fair of Generation ſecms to be carricd on in 
this manner : to wit the Particles, which arc 
the firſt Principles oft rhe Humours, and all 
thoſe, which are diſpoſcd for an activity, be- 
ing by this motion put into a Fermentation, 
are rariftycd, and expanded, and thereupon 
requiring a larger ſpace, than that, which was 
capable of containing them, whilſt they were 
more quict, and by Nature diſpoſed in fuch 
an order, as to ly within thoſe bounds, which 
the convenient magnitude of the Egg could 
not allow them to exceed betore an Impregna- 
tion, they begin to dilate the Cavities, and 
Veſlels,. which contain them. Being put into 
motion, though at firſt it be Janguid, and 
proportionate to the tone of thoſe parts, 
which are afterwards ſolid, they naturally 
endeayour to perſiſt init. Andalrhough their 
firit, and natural tendency, after they are 
moved, cannot be thought to be the fame in 
all the parts, that arc thus agitated, yer by the 
contraction, and pulſe of the Heart, it comes 
fo be direCcd in all of them to the ſame general 

terms- 
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terminus ad quem , that is the Veins. For 
whether this Fermentation be excited in all 
thoſe Particles at the fame time, which 
afterwards appear in the torm of a Humour, 
or are exalted into Spirits 3 or be firſt begun 
in the Pundum ſaliens, or that which is atter- 
wards the great Elater of the Blood, the 
Heart, *twill come to the ſame thing. 

If the Fermentation be excited in all that 
matter contairted in the Ventricles of the 
Heart, and all the Arterial Channels at the 
ſame time, though there follows a great va- 
riety in the tendency of the motion of theſe 
Particles, fo that ſome fly one way, at leaſt 
endcavour it, and others another, yet {till the 
Heart has the aſcendant over all of them, fo 
that the pulſe of this Machine, and the power 
and motion of thoſe Particles, which are im- 
mediately propelled by it, direct the courſe, 
and order the tendency of all the reſt, fo that 
at laſt they come to be all moving towards 
the extremities of the Arteries, and to the 
Veins, which ſucceed ro rhem. 

If we ſuppoſe the Fermentation in the be- 
ginning to be partial, and excited only in that 
matter, which lies within the Cavities of the 
Heart; as I am apt to think, thar the Veſſel, 
which afterwards appears to be the Umbilical 
Vcin, has irs courſe always towards, and ter- 
minates in the Membrane of the Ovarium, 

where 
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where there is a Pore, by which the ſpirituous 
Vapour, or termentative Particles of the Secd 
entring the ſmall duct, 'is conveyed to the 
Heart, and that to both Ventricles in a 
manner at the ſame time ; ſo that whilſt one 
part of them aCtuates that matter , which 
lay in the right Ventricle, the other with 
their full vigor and vertue, communicate a 
motion to that, which is contained in the 
left : and to this end Nature ſeems to have 
formed the Foramen Ovale in a Feitws, by 
which there is a paſſage from the Yena 
Cava, into the Yexua Pulmonar#s, and ſo in- 
to the left Ventricle, without ever com- 
ing into the right, that ſome part of the 
Seminal Spirit may be immediately diſpenſcd 
to the left Ventricle, and agitate the Parti- 
cles contained in it, beforc it has ſpent, or 
weakened its force by acting upon other mart- 
ter. I fay if the Fermentation be thus par- 
tial, we may conceive how the Particles in 
both Ventricles being raritycd, and expanded, 
dilate them, and oblige the Fibres of the 
Heart to a renitency, and contraction, and 
ſo give them the occaſion of beginning to make 
a Pulſe, by which contraftion, and the ex- 
pulſion of ſome part of thar matter, which was 
lodged within the Cavirics, th:y not only com- 
municare a motion ſucccflively to thoſe parts, 
which are contained in the Aerta, and ail 

the 
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che Veſlels, which are propagated from it, 
but direct and determine their motion towards 
the Veins ; and thus the fluid parts begin their 
Circulation. And as by the motion and expanſi- 
on of theſe Particles the Arteries are diſtended ; 
ſo partly by this expanſion, partly by the 
more direct preſſure of that matter, which is 
in Circulation, the extremities of theſe Veſſels, 
and the paſſages into the Veins, which begin 
where they terminate, will be opened, and 
ſo the circulatory courſe of the Blood will be 
continucd into the venoſe Channels. And be- 
cauſe the putting the Blood into a due, and 
certain courſe of Circulation is a buſineſs of 
great importance, abſolutely neceſſary to the 
Life, and regular encreaſe of the Fwtus, as 
well as in the whole courſe of our lives after 
the Birth; therefore there ſcems to be a par- 
ticular contrivance for the more efteQtual ac- 
compliſhing of this deſign in the Canals Arte- 
rioſus, by which the Blood, that after the F- 
t#8 is excluded, is driven out of one Ventri- 
cle into the other through the Lungs, at this 
time paſſes direCtly our of the right into the 
Aorta, and this Ventricle, which after the 
Birth ncither adds to, nor determines the mo- 
tion of the Blood in the great Artery, docs 
evidently, whilſt the Fzizs is in the Womb 
conſpire with the left in the agitation of that 
matter, which is inthe Aorta, and by the me- 
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diation of rhe Particles, which it immediately _ 
propels, makes a preſſure upon it to drive it 
on in the Arterial Channels, as well as the 
left Ventricle does. The reaſon why the 
courſe of the Blood is diverted from the 
Lungs, I know, is commonly iuppoled to be, 
becauſe the Fztus does nor rcſpire in the 
Womb. But this does not ſeem to me a ſut- 
ficient reaſc;; ; for though it 1s not neceſſary 
that the Blooa ſhould Circulate through the 
Lungs, upon the account of reſpiration, yet 
I do not ſee it would be either impotiible, or 
inconvenient for it to have its courie through 
them, before the Fzt#s 1$excluded, and comes 
to breath. There are the fame paſſages or 
Pneumonick Veſlels betore, as after the 
Birth. And what though the Lungs do al- 
ways ſubſide, do they not the ſame in expi- 
ration? Nay does not the paſſage through 
theſe Veſſels ſeem more free and eaſie, whilſt 
che Lungs ſubſide, than when they are in- 
flared, and all the Broaxchia, and Veſicles di- 
ſtended, at which time the Blood-Veſlels muſt 
neceſſarily be more compreſt and ſtreightned? 
Bur ſuppoſing the Blood could not have a tree 
paſſage through the Lungs of a Fztus, and 
the defect of reſpiration forbad it; yer 
this is no rcaſon, why the right Ventricle 
fſnould propel the matter it contains, into the 
Aorta, and not throw ir into the leit by ſome 

con- 
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contrivance like the Foramen Ovale. So that 
we may reaſonably think there was this de- 
ſign, to bring both Ventricles into a Conſpi- 
racy to determine the motion of the Particles, 
which are yet ro be ſettled in a due courle, ro 
the Veins, and to drive them on through all 
the Stages of Circulation. 

In the ſame manner, as the extremities of 
the Arterics are opencd, that 1s both by che 
expanſion, and direct preſſure of the Particles, 
which move in them, the Pores of the Glan- 
dules, whether feated in the ſides, or at the 
extremities of the Arterial Channels, which 
before were cloſed, will be dilated, whereby 
they become fir for, and begin to perform ſe- 
cretions, then are the Spirits ſeparated by the 
Brain, and when this habitation of the Soul is 
furniſhed, and as ſoon as a ſufficient quantity 
of Spirits arc ſupplycd to irradiate the Sy{kema 
Nerwoſum, then may probably be the rime, 
when the Soul of a humane Fetwus is infuſcd, 
and takes poſſeſſion. The Nutritious Glan- 
dules amongſt others beginning to perform 
their Office, do give the Bones, and all the 
ſolid parts a continual ſupply of ſuch Parti- 
cles, as are of their own nature, and fir ro be 
apponed ro them, whereby they increaſe, 
and as the vigor, and preſſure of the Spirits 
grows ſtronger, and as it were knocks theſe 
Particles nearer to one another, the parts be- 
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gin to ſhew ſome lolidity, to diſcover their 
nature, and become vilibly diſtindt. And 
this Hypotheſis, how ſtrange ſo ever it may 
ſcem to ſome, does pive us a clearer, and 
more intelligible Notion of the manner of 
Generation, and the cffeCts of the Semen upon 
the Egg, than what has been faid of thart pla- 
ſtick power, which has been ſuppoſed ro be 
in the Sced of the Male, and to form the parts 
of an Animal from a rude and indigeſted 
Chaos. BurlT paſs off from theſe conjeQures 
to the confidcration of that Subje&t, I have 
propoſed to Treat of, which docs in many 
things offer ir ſelf ro our Senſes, and en- 
courages us with fairer promiſes of certainty, 
and fatisfa&tion, and I begin with that part, 
which firſt preſents it ſelf ro our view, and 
obſervation, the Perzoſtexm. 


Of the PerRIOSTEUM. 


HIS is a thin tranſparent Membrane, 
made up of moſt minute, and cyrious 
threads, endued with an acute ſenſe, and ex- 
panded over the Bones. The Fibres, of which 
it conſiſts, arc not interwoven one within ano- 
ther, bur diſpoſed in ſeveral Series. one oyer 


the other. Ir is in ſome parts thicker than in 
others, 
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others, and conſequently leſs tranſparent. 
In ſome places it offers its ſuperficies fairly to 
our view, that is where no Muſcles haye their 
origination, nor are immediately inſerted 
by their Tendons, (though ir is true every 
where elſe there are ſome Filaments inſerted 
into it from the Membrane of the Muſcles) and 
where it may be obſerved, though it is not 
cxaatly ſmooth, it is more cqual, than on that 
fide, which lies next to the Bone 3 for on this 
part it has every where inequalities, ſome 
whereof are in the form of ridges, others are 
ſmali Protuberances of divers other figures, 
ſome round like little Mole-hills, ſome Oyal, 
&c. to ſpeak briefly of which, they are cor- 
reſpondent ro ſome ſuperficial Cavities formed 
upon the Bones, which I ſhall afterwards 
have occaſion to ſpeak of. It has Blood-Veſ- 
ſels, both Veins and Arteries, which are yi- 
ſible cnough iwthe Perioſteum of large Beaſts, 
bur they have nothing particular, that is wor- 
thy of our remark. 

About the Origine of this Membrane, I do 
not find that Anatomical Authors ſeem much 
to concernthemſelves, not ſo much as gencral- 
ly they do about that of the Pleura, and Pe- 
ritonguns. The account, that may be gathered 
from ſome tew of them, is, tar the Perioſtkeuns 
of the Skull is from the Dura Mater, and 
that of other Bones from the Fibres of the 

Muſcies. 
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Muſcles. Bur ſince it is a Membrane common 
to the Bones, it docs not ſeem ſo reaſonable to 
ſuppoſe, that in one place it has an original fo 
different from it ſelf in another, eſpecially con- 
{idering that there are Muſcles about the Head, 
as well as in other parts, from which it might 
be produced. And the beſt account of it, that 
I could gather from a ſtrict examination of this 
Membrane, 1s, that the Fibres which conſtitute 
it, are every where of two ſorts, ſome of chem 
are, propagatca trom the Dara Mater, others 
from the Fibres of the Muſcles. That the 
Pertioſteum of the Skull, which lies next to the 
Cranium,1s derived trom the Brain, appears not 
only from whar has been eommonly oblerv'd, 
that they arc united, and the one continued 
from the other through the Sutures in a Fztus, 
and Infants newly born ; bur beſides this, the 
Dara Mater paſles out of the Skull art orher 
places, as betwcen the Os Sphenoides, and the 
Os Petroſum, ſo between the Os Petroſum and 
the Os Occipitzs, which is the reaſon why it 
adheres ſo firmly to that part of the Cranium. 
When it is got out beyond the Bones, between 
which it is double, it ſpreads its felt borh ways 
over the Bones, one part running one way, 
and the other another. And as the Pericra- 
ium, Which I cannot conceive to be any 
other than the Perzo/tcum of the Skuli, owes 
the original of one Scrics of its Fibres to the 

Dara 
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Dara Mater, fo docs the Perieſteum in all other 
parts 5 therefore in thar part of this Mem- 
brane, which lies next to the Bone, there are 
every where a Set of Fibres, whoſe tendency 
is dire&t from one cnd of the Bone rowards 
the other , and without that Variety in 
their Poſition, which is often to be obſerved 
in thoſe Threads, which are deriv'd from the 
Muſcles. This may ſcem improbable ; for 
though we may eaſily conceive how thoſe 
Filaments ,. which are propagated from the 
Dura Mater , may be continued from one 
Bone to another in the Pericraniam, fo far as 
the Bones are joyned by Sutures, or Harmo- 
ny ; yet where the Bones are articulated, and 
diſtinguiſh'd by viſible Interſtices, and when 
the Membrane, which lics over thoſe Intcr- 
ſtices, 1s no part or continuation of the Perzo- 
ſteam, the courſe of thoſe Fibres, which pro- 
ceed from the outward Membrane of the 
Brain, muſt be interrupted, and after their 
rerminarion, the Perioſteurm muſt neceſſarily 
be wholly deriv'd from ſomething elſe. Bur 
this difficulty I ſoon got over, when I came 
{triatly to examin the Ligaments of the Bones, 
where I obſerved a continuation of theſe 
Threads running upon thoſe Ligaments, by 
which means they proceed from one articu- 
tated Bone to another. 


'S Belides 
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Beſides the Filaments, which ariſe from 
the Dura Mater, and make that part of the 
Perioſteum, which lies next to the Bone, there 
are another Set of Fibres, which are propa- 
gated from the Muſcles, and Tendons, which 
acccde to it in every part as it proceeds ; 
The Original of theſe in ſome parts, eſpecially 
upon the Bones of large Animals, is caſte to 
be diſcover'd; for by raking one of the exte- 
rior Fibres of a Muſcle, and ſeparating of it 
gently, it not only leads us to the Periofteurr, 
bur I have ctrac'd ſome of them a good way 
upon this Membrane, where its {uperficies has 
bcen clcar of the fleſhy Fibres. 

The order, and courſe of the Fibres in this 
Mcmbrane, is not the ſame in all of them: 
Thoſe indeed, which are propagated from the 
Dara Mater, are every where parallel, and 
their Tendency, as I have already obſerv'd, 
is from one cnd of the Bone to the other : 
But for them, which are deriv'd from the mufl- 
cular, or tendinous Fibres, they are not con- 
{tantly agreeable 1n their courſe and peſition, 
bur as they difter ſometimes from thoſe, which 
procced from the Dura Mater, fo thoſe, which 
arc propagated trom one Muſcle, have in ſome 
places a rendency difterent from them, which 
arc deriv'd from another ; ſo that I have ia the 
Perioſtrum of one of the Bones of the Leg, 
obierycd three ſeveral ferics of Fibrcs iying 

One 
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one over another; the interior, or thoſe next 
the Bone were {treight, the reſt ariſing from 
two ſeveral Muſcles, whoſe different ſiruation 
oave their Fibres in their elongation a different 
rendency z thoſe that were derived from one 
Muſcle, proceeded obliquely one way, and 
they that were from the other, obliquely the 
other ; that they decuſſared one another in the 
fame manner, as the Fibres of the obliquely 
deſcending, and aſcending Muſcles of the 4b- 
domen do. And according to the poſition of 
the muſcular Fibres, with reſpect to thoſe 
Threads of the Perioſteum, which have their 
Origine from the Dura Mater, the Filaments, 


which are derived from thoſe Muſcles, are 


fomerimes parallel, in fome places tranſverſe 
or oblique to them, which proceed from that 
Membrane of the Brain. Thereiore I have 
in tearing of this Membrane of the Bones 
oblerved, that in ſome parts it has been more 
calily rent diretly, that is where the Fila- 
ments were all parallel, and obſerved the ſame 
rendency ; and in others, where ſome of them 
were oblique, or tranſverte, ir was not ſo 

very difhiculc ro pull it aſunder that way. 
However the Tendons of many Muſcles 
do propagate their Fibres ro make ſome 
part of the Perzoſteum ; yer, I have ob- 
ſerved that ſome of them, which have often a 
great ſtreſs or dependence upon them, when 
they act, have not been ſo kind, bur pe- 
C 2 netrated 
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netrated this Membrane, and were immedi 
ately inſcrted into the Bone, ſo that I could di- 
ftinguith the Perzoſteum, which lay like a Cir: 
cle round them; and this has given me an oc- 
caſion to think, that all thoſe Threads of the 
Perioſteum, which arc propagated from the 
muſcular, or tendinous Fibres, after they have 
run ſo far as to make up their part of this 
Membranc, are inſerted into the Bone, and 
that they are particularly theſe, which as I 
ſhall hercatter ſhew, penetrate into it. 

From the account that I have piven of the 
Periofteum, it may. appear, how little reaſon 
we have to make the Pericranium a diſtinct 
Membrane from the Peri:/team of the Skull : 
For although it be divided at the temporal 
Muſcles 3 this is no more than what the 1e- 
veral ſeries of Fibres do make the Perzy/teum 
capable of in the Leg,: or any other part 3 and 
I have upon the Shin-bone of an Ox divided 
it into four or five ſeveral Membranes, if I 
nay fo call them, when it has been dry'd. 

ihe Adheſion of the Perzoſteam to the Bone 
iS 7irm, and intimate, partly by contiguity, 
partly by continuity, or the inſertion of fome 
of the Filaments of the Perieſteum into it, 
and by the Blood-Veſlels, which are propa» 
gatcd out of one, and ramificd in the other, 
and like ſo many ſmall Ligaments hold them 


rogether. 
| By 
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By contiguous Adheſion I mean that uni- 
on, which ariſes from the immediate Co- 
adjacence or Contact of two Bodies of a 
fixed Nature, where no matter cither Vola- 
tile, or Elaſtick intervenes, ſo as to concur 
with that force, which endeavours to ſepa- 
rate them, and is a manner of Conjunftion, 
which fome Experiments, that I need not here 
mention, do demonſtrate to us. That part 
of the Perzoſteum, which is thus united to the 
Bone mult be the Fibres, which are propagated 
irom the Dara Mater, as being thoſe, which lic 
next toit. To add to the ſtrength of 'this 
part of their union Nature has wiſely con- 
triv'd ; for all Adheſion, and Union of this 
kind being fo much the more firm, as the 
Superficies 1s larger, in which the two Bo- 
dies, that are contiguous, do touck one 
another, the Surface both of the Bones, and 
cheir Membrane on that ſide, which is next to 
them, is ſo formed as to receive a conlidera- 
ble enlargement by inciſions, and ſmall ſuper- 
ficial Cavities formed on the ountlide of the 
Bone, and by ridges, and other protuberan- 
ces on that fide of the Periofteum, which is 
immediately applyed ro ir. And I need not 
{tand ro ſhew how theſe inequalities enlarge 
their ſuperficies beyand what ir would be, 
it it were ſmooth and plain, ſince it is evi- 
dent. 
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But to explain this Adheſion of rhe Perz- 
oſteum by ſomething, that is more familiar, 
and a Notion more intelligible, I conceive 
that the Bones obtain very much the nature of 
a Gluten. When their Generation has pro- 
ceeded ſo far, that they have made ſome ad- 
vancement towards their natural Temper, 
they are like melted Glue, ro' which the 
Perioſteum being applyed , whilſt - they are 
ſoft and viſcous, does adhere, though nor ſo 
firmly art ficſt, but as this Glue, I mean the 
Bones are indurated, and their parts more fix, 
the union between them, and their Membrane 
1s more and more confirmed, until at laſt they 
arc not cafily ſeparable. And as the Perie- 
fteum at firſt cleaves to the Bone, whilſt it is 
ſoft, ſo afterwards in all the growth of it, 
that matter, which gives an increaſe ro the 
Bones being, whea it is firſt ſupplyed and 
apponed to them, viſcous like the ſubſtance 
of a new formed Bone, 1s as apt to {tick to 
any addition made to the Perioſteurm in its 
growth, as the Bone it felt was ro cleave to 
1:cs Membrane at its firſt Formation. Neither 
is this Notion of the Adhefion of the Perzo- 
ſteam to the Bone in ſuch a manner, as it they 
were joyned by Glue merely conje<tural, but 
grounded upon a ſmall Experiment I made: 
I took a picce of a freſh Bone, and diffolved 
ir in Aqua Fortis, then I ſet it over the Fire 

in 
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i a glazed Veſſel, and evaporated ſo much of 
the liquid part, that I reduc'd the Solution 
near to the conſiſtence of a Jelly, then I et 
it to cool; after it was cold, it not only re- 
ſumed its hardneſs, (though it was more brirt- 
tle) but adhered to the Veſlel as intimately, 
and firmly as ever I have obſerved Glue it ſelf 
ro do toa Veſlel of the ſame kind. Beſides, 
the Bones in a Fetws are plainly gelarinous, 
and viſcous at one time, and ina Calf, which 
I had taken our of a Cow ſometime before ic 
was to be excluded, where the greateſt part 
of the Bone was in ſfome mcaſure indurated, 
I obſerved ſuch a gelatinous marter between 
that part, which was more ſolid, and the Peri- 
oſteum. 

Beſides this manner of Adheſion, the Perzo- 
ſteam is united to the Bone by little F:brille 
or Threads continued trom the one, and pe- 
netrating into the ſubſtance of che other, which 
may be obſerved in a pertect Bone, efpeciaily 
in ſome places. But I difcovercd it more 
plainly in the Bones of a Calf, which were 
render and imperfect, where I found the 
Threads penetrating that pelatinous Matrecr, 
which lay under the Perzoſteum, and beyond 
it were inſerted into that part, which was in- 
durated , out of which I could draw fome 
of them. 
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By theſe Fibres, and the mediation of the 
Perioſteam, it is probable that the Bones have 
ſome internal ſenſe, fo that they may be ſaid 
to be ſenſible not only in their Membrane, 
but even in their ſubſtance, When we con- 
ſider how the Tecth, which are at leaſt in the 
ſtony Cortcx of that part, which ſtands our 
of the Gums, more ſolid than any other 
Bones, will be afttedted by injuries, which 
make no immediate impreſſion upon the 
Nerve, which lies in their Cavities, as to in- 
ſtance only in that particular ſort of ſenſe they 
have upon the application of Acids, when 
their cus is ſcoured off, which we term 
ſetting them on edge, what is this but a ſen- 
ſibility of Bones 2 Conſidering that this ſenſe 
muſt be by the Fibri//zof rhe Nerve inſerted in- 
to them, that theſe Nerves anſwer for the detect 
of the Perieſteum in thar part of every Tooth, 
which ſtands out of the Gums; and thar this 
ſenſible Membrane does propagate Threads into 
all the Bones, how can we think bur that any 
irregular, and tumulcuous motion in the Spi- 
rits of theſe ſolid parts is communicable to 
the Brain by the mediation of rhoſe Fibres, 
which are derived from the Perzo/teum into 
2ny Bone, as well as by the Nervous Fibres, 
which are diſperſt in the ſubſtance of the 
Tecth. And to confirm what I now fay, 
there is an obſervation of Nicolaus Maſſa, 

| : which 
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which Diemerbroek mentions, of a Man, that 
had an ulcerated Leg, where the Bone, which 
was deprived of its Membrane, was fo ſen- 
ſible, that it.could not be roucht withour 
pain; nay the Bone was Perforated, and he 
found it had a tcnſe in the internal part, which 
eave him the ſuſpicion of Nerves, but he has 
left it to others ro find them, and as I could 
never wgh the ſtricteſt enquiry obſerve any 
ſuch thing, ſo I have ſhewn how the want 
of Nerves is ſupplyed, and we may be able 
ro account tor the ſenſibility of the Bones 
without thcir proper Nerves. | 


I come now to conſider the Deſign and 
Ulſe of the Perzoſteurm 5 and firſt, it is to be a 
Tcgument to the Bones: for Nature in the 
Formation of all the parts is found to be 
Elegant, as well as Provident , and though 
it could be granted , that this Membrane 
ſerves to no ncceſlary uſe, yet it 18 for de- 
CCncy. 

Secondly, It conveys Spirits into the ſub- 
ſtance of the Bones for maintaining their Heat, 
for preſerving their Senfibility, and to affiſt 
in the Work of their Accretion, and Nutriti- 
on. How this Membrane immits minute Fi. 
bres into the Bones I have already obſerved, 


and I do ſuppoſe they are continued fo far as 


ro be Irfundibula, and dilembogue themſelves 
into 
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into the Interſtices of the bony Strings, in 
which the Spirits afterwards move as their 
Channels, and therefore ſome of theſe Fi- 
bres infinuate themſelves farther into the Bone 
than others, as the Interſtices which they 
ſerve to, are more remote from, or nearer to 
the Superficies. 

Thirdly, It ſeems to be one thing, which 
checks, and helps ro ſet limits to the growth, 
and extenſion of the Bones. Whilſt this Mem- 
brane is growing, and capable of being far- 
ther expanded, ſo long it allows the Bones 
the liberty of inlarging their dimenſions, 
bur when it ccaſes ro be extended, and 
cannot admit of their increaſe without a 
rupture, then there is ſome ſtop put to 
their growth. Therefore we ſhall find, thar 
the Perzoſteam is [iretcht upon the Bone to its 
utmoſt extent, ſo that when it is divided in 
any part cither dirctly, or tranſverſly, and 
raiſed from the Bone, ir is ſo ſtreight, and cor- 
reſpondent to thar parr, which it was applyed 
to, that the Labia, where it is divided, can: 
not fairly, and without tearing of it, be cx- 
tended fo as to be brought to lic one 
ovcr the other. Neither will it {cem im- 
probable thar ſo thin a Membrane ſhould hin- 
dcr the increaſe of the Bones, it we confider 
rhe ſtrength of it, and how we have inſtances 
thar ſeem very like it in Trees, where the. 
Bark 
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Bark is often obſerved to bind them when 
they are young, ſo thar it. is neceſſary to 
open it betore rhey can' have the liberty of 
thriving. And even amongſt Animals it 1s 
not unknown how the Skin of a Horſe, which 
is naturally more Tenſile, when he is Hide- 
bound, as they term it, checks and hinders 
his growing. Not thar I think this is the 
only, or principal thing, that determines the 
meaſure of the Bones Accretion, I only ſup- 
poſe it confpires with another Cauſe, which 
I ſhall explain, when I come to ſpeak of Ac- 
cretion, and to ſhew the reaſon, why it 
ccaſcs in full-grown Animals. | 
Fourthly, The Perioſteum is ſerviceable in 
the Conjundtion of the Bones and their 
Epiphyſes, whilſt the ſubſtance of the Epi-. 
phyles is cartilaginous ; of thoſe Bones, which 
are joyned by Sutures or Harmony, and in 
the connexion of the Bones and their Carti- 
lages, For being a ſlrong Membrane, and 
firmly adhering to any of theſe parts, which 
arc to be united, and not being Tenſile like 
ſome other Membranes, it does nor ſuffer 
them cafily to recede from cach other, or to 
be diſplaced, which cannot be without a dil- 
ruption, or a diſengagement trom one of thoſc 
two parts, which ic holds together. This, 
though it be not the fame thing as the con- 
tinuation of the ſame Body ; yer it does in a 
ercat 
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great meaſure anſwer to it, and is a manner 
of Conjunftion, which Art does often imi- 
rate. And I not only ſuppoſe this to be one 
uſe of the Perioſteum, but it is very evident 
where the Cartilages are zoyned to any Bones; 
for if we take the Scapula, or any of the Ribs, 
and divide this Membrane round that part, 
where their Cartilage is united to them, 
though there is another contrivance for their 
ConjunCtion; yet they will be cafily ſeparated. 

Fifthly, Ir ſerves tor another conſiderable 
deſign, and that is to joyn the Heads, and 
Tendons of the Muſcles faſt to the Bones : 
for although, as I have already obſerved, the 
Tendons of fome Muſcles do penetrate this 
Membrane direCtly, and are immediately in- 
ſerred into the Bone; yet the Origination, 
and Tendons of a great many Muſcles have 
their immediate dependence upon the Pero- 
fteum, by whoſe mediation they are faſtned to 


the Bone. And for this Reaſon it ſeems to © 


be, that Nature has made the Adheſion of 
of this Membrane to the Bone fo firm by thar 
contrivance, which I have taken notice of. 

.Sixthly, and laſtly , It the ſenſe that this | 
Membrane is endued with, was intended with 
a particular reſpe& to the Bones themſelves, 
as it ſeems to be, and not merely a Conlſe- 
quence, as the Perioſteum is propagated from 
iuch parts, as are acutely ſenſible, it was de- 
ſigned 
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ſigned for the ſafety, and ſecurity of the Bones 
from external injuries, for the diſcovering to 
us the part afte&ted, when they are diſtem. 
pered, and directing us in the application of 
external Remedies, As for other inconye- 
niencies and injuries, which follow upon any 
external violence, excepting the pain, which 
they threaten, they are not 1ſo ſuddenly 
thought of, but this evil of pain we have a 
natural, and an immediate abhorrence of, with- 
out any deliberate thought or conſideration, 
and as the apprehenfions of it, ſo our endea. 
yors to prevent it are quick, and as this obliges 
us to watch over them ; ſo it makes us with- 
draw them haſtily from any ſudden dangers, 
or appearance of Miſchief. Thus for the ſe- 
curity of the Eyc, which in the 7unica Cor- 
mea, has no ſenſe; Nature has given it one, 
which is acutely ſenſible, and the deſign cer- 
tainly is that the pain, which the 7anica ad- 
ata is obnoxious to, ſhould pive us the oc- 
caſion of ſhutting our Eyes againſt any thing 
that may excite it, and conſequently ſerve for 
rhe ſecurity of the whole Eye : And thus much 
of the Perioſteum. 


of 


ZO 


Of the Nature, and (conſtituent 
Parts of the Bon s. 


OW I have laid afide the Perzofteum, 
the ncxt thing, which comes in view, 
and under our examination, 1s the Bone it 
ſelf, and I ſhall enquire 
Ficſt, Into the Nature of the Bones, which 
like other products of Nature have their in- 
fancy, or firſt beginning, their improvement, 
and tendency to maturity, and their perfecti- 
on. Ar their firſt beginning they arc ſofr and 
gelatinous, 'thar is, whilſt tlizir proper parts 
not only are difunited, but have a mixture of 
ſuch moiſt and looſe Particles, which intervene, 
as are neither apt themſclves ro be fixt, nor 
will ſuffer thoſe, whicharc fit to make a Bone, 
co unite, as we ſee water inſinuating it felt 
between the Particles of Gam Arabick, or any 
Body ot that Nature deſtroys its hardnefs, 
and rigidity, and renders it ſoit and galatt- 
nous. When they advance near the temper 
ot a Bone they arc cartilaginous ; as thoſz 
Particles, which are fir to make a Bone, are 
driven nearer to one another by the power 
| of 
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of the Spirits, and the preſſure of that Nu- 
rritious Juice, Which they drive to, and crowd 
againſt them, they expreſs, and begin to free 
themſelves from thoſe parts, which lay between 
them, and hindered their mutual acceſs, and 
that unition, which was requiſite to make a 
ſolid Body of them ; bur ſtill theſe Particles 
are not united ar their extremities, which 
makes the parts, which they conſtitute, re- 
main as yet leſs ſolid, and more flexible than 
a perfect Bone. Bur when the Bones are 
grown to that. perfe&tion to obtain their pro- 
per Nature, they are ſolid, and conſiſt wholly 
of Parts, which are naturally fixed, and void 
of motion, which being united, do all Con- 
ſpire to reſiſt a Preſſure, and any endeavours 
ro diſturb, and difunite them , ſo that they 
can neither be agitared by Subtle, and Vola- 
tile Particles within ; nor be moved, and dit- 
ordered but by ſome great and extraordinary 
violence from withour. Thefe parts arc of 
two ſorts, to wit, Terreſtrial, and Saline, 
[tis true, if we come to torture a Bone with 
the Fire, it ſeems to confeſs that it conſiſts of 
all the five Chymical Principles ; it aftords us 
a Spirit, and Phlegm, a Volatile Salt, and an 
Oily or Sulphureous Subſtance, in which there 
is the ſame difterence to be obſerved as in the 
Medulla, one part is ſoft and liquid, the other 
15 more indurated like a Setum, and the hard 
part 
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part of the Marrow ; after theſe parts are ab- 
{tratted, we have the Earthy, and fome fixt 
Saline parts remaining behind. But theſe 
ſeyeral parts are found in a great diſproporti- 
on, the Terreſtrial only are, after a thorough 
and perfe& Diſtillation, above two parts of 
three, which I take to be the rrucſt account of 
their quantity. I have after a long Calcina- 
tion ot Human Bones, found them to be five 
parts of nine, bur by the continuation of the 
Fire, they ſtill loſe of their weight, ſo that 
I could not here tel] where to fix the quantity 
of them : The fixt Salt is very little, and in- 
deed bur juſt fo much, as that we may ſay 
they have ſome. The Volatile Salt was about 
a thirticth part : the Spirit, and Phlcgm, are 
not fo plentiful as in Harts-Horn, being about 
an cighth, whereas in Harts-Horn they are 
above a fourth part; the fluid Oil a twenty 
tourth, beſides a good quantity of thar oily 
Way | Matter, which was indurated, and ſtuck to 
Alt þ | che upper part, and ſides of the Retort, Burt 
1% to ſpeak truly, rheſe cannot all be properly 
| ſaid to bz rhe parts of a Bone : che Spirits, 
and Phlegm, are drawn trom the Blood- 
Veſſels, and the Interſtices of the bony 
Strings, in which the Spirits flow whilſt che 
Man is alive, and the Oil is plainly what had 
been ſfupplycd from the Hedulla, and inft- 
nuated into the ſubſtance of the Bone by 
Porcs, 
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Porcs, which I ſhall hereafter deſcribe, ſo thar 
none of all theſe can be ſaid to be the parts of a 
Bone any morc, than the blood may bc ſaid tobe 


\ the part of a Vein, or an Artery. That which 


we call the Volarile Salt, at leaſt the greateſt 
part of it, I take to be a Conllituent part of a 
Bone,andhowever it is raiſed, and brought ovet 
by the Fice 3 yet the Particics ot it are ſolid, and 
fir ro be one ingreclient in theſe hard and rigid 
parts, in which whilit they are lodged, they 
are fixt, as we find aftcr Diſtillation they will 
be Chryſtallized, and reſume a folidity ; be- 
ſides, this Salt docs ſhew much of a fixed Na- 
ture upon the Tongue, when it is taſted, 
having ſuch a Kind of ſenſible coldneſs as Sal 
Prunelle has. 

The Particles of which rhe Bones conſiſt, 
when we conſider how they torm Strings, ſeem 
co beot along Figure, and their poſition ſtreighr, 
ſo thatione end lies towards one, and the other 
towards the other extremity of a Bone in the 
{ides of it, I fay in the ſides, becauſe where the 


Strings alter rheir courſe, and run Qbliquely, 


or Tranſverſly, as in the Carcelli, and ſmall 
Caverns of the Bones, and at the extremitics, 


where they lic over, and ſhut up the Cavities, 


the poſition of theſe Particles mult be different. 
Pcrhaps I may ſeem to contradit my elf, 
when I fay the bony Particles are of a long 
Figure, and yet make the Bones to conſiſt of 
D Wo 
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two different Principles, which may be thought 
to be an implicite Aſſertion thart their Particles 
arc diverfly figurared. But it is very con- 
ſiſtenc with the Notion, I have of the Parti- 
cies of all ar leaſt folid Bodies, which is, 
that none of them have the true and diſtinct 
Nature of any one pure Principle; bur are a 
compotition of two, or more, and trom the 
proportion of the Principles, and the manner 
of their mixture or union, ariſe the Figure 
and Nature of the Particles, which they pro- 
duce. So thar though there is certainly a dit- 
ference in the Figure of the Particles of every 
Principle ; yet thoſe which are formed from 
the Union of two, or more of them, may all 
be a like figuratcad in a Body, which contains 
ſeveral Principlcs. 

The bony Particles are in every Serics 
united at their exrremitics, and by this Union 
they form continued Threads or Strings, 
which continuity gives the Bones a rigidity. 
The courſe or tendency of all theſe Strings 1n 
the ſides of a Bone, 1s as the poſition of the 
Particles, from one cnd towards the other, and 
wherever the Lamine, which they make, are 
contiguous, they are Parallel, and fo far 
{ireight as rhe Figure of the Bone will admit. 
Their courſe is no where more eafi! y to be dit. 
covered in the Bones cither of Men, or Brutes, 


than in the Ribs, where ſome of them may 
by 
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be ſeparated, and run in the form of a String 
ſometimes for ſome way together. And it 
we {uppoſe, as we mult do, the Horns of 
Beaſts to be of the Nature of Bones, there 
are ſome of them, which plainly diſcover thus 
much to us, that the Bones conſiſt of ſeveral 
ſmall Strings, as particularly in the Rhinoceros 
Horns in the Repoſitory their Strings are 
actually divided, and rheir courſe viſible at 
cheir Baſis. Or if we may make a judgment 
of our own Bones, and thoſe of Birds and 
Beaſts by Animals of another Element, the 
Whale-bone does ſufficiently demonſtrate,. 
both that they conſiſt of ſuch Strings, . and 
that the courſe of them is from one end to- 
wards the othcr. In ſhort, in all the Bones, 
even thoſe, which are not to us diviſible into 
{tringy parts, their rendency does evidently 
appear in the Fiſſures, which are many times 
to be obſerved in them, when they have lain 
in the Sun, or are any ways drycd 1o as to 
crack. 

Theſe Strings, though ſome of them run 
to the very extremities ot the Bones, and others 
approach uear to them, do not terminate there, 
fo as to have diſtin ends, but they are, where 
they may be thought to terminate, ſtill con- 
tinued, and run tranſverſly, and as it were 
Archied, that the Strings of one ſide of the 
Bone proceed ſo as to meer, and be united to 
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thoſe, which are propagated from the oppoſite 3 
and this at both extremities, that they are a 
continuation, though not of the Figure; yer 
in the manner of a Ring. Therefore they arc 
not all of a length, bur in every Plare they 
fall one ſhorter than another. Thoſe which 
make the external Plare run from one end 
quite up to the other, and are the tull length 
of the Bone, and in ſome tew other Laming, 
which lie ncareſt to this, they want no more 
than the thickneſs of what is above them, 
and do every where, as well where they pro- 
cccd tranſverſly , as where they are {treight 
keep a ſociable courſe, but in all the other 
Plates they come more ſhort of the length of 
the Bone, and run off from them, which cloſe 
up or make the extremity of it, only by ſome 
Corrugations and Apophyſes, which form rhe 
{mall Cavities they come to mect, and to be 
united in ſome certain places. The Strings ot 
the firſt internal Plate in thoſe Bones, which 
have a large Cavity, do plainly firſt divert 
from the ſide, or reſt of the Plates into the 
interſtice ; aſter theſe the Strings of the next 
Lamiza, and thus they run oft one aftcr ano- 
ther till we come to the extremity, where 
thoſe of ſome few of the external Platcs, 
which remain running tranſverfly without 
any irregularities, or Plice, and being conti- 
guous, as on the tides, make a thinner, but 
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compact parr, which covers and ſhuts up the 
ends of the Bones. Aad as the bony fub- 
lance of which the Cance//;, and the ſmall 
Cavities are formed, is a continuation of the 
Strings from all ſides of the Bones in thoſe, 
which have the large Cavities ; fo trom the 
firſt appearance of theſe Cancell;, or the firſt 
formation of rhe ſmall Caverns, where there 
is nothing of that reticular texture, as the 
Strings of every Lamina ſtrike oft to make 
them, the ſide or Wall of the Bone grows 
gradually thinner towards the extremity, fo 
that by that time we come to the end of it, 
we have not above a fitch, or fixth part, and 
it may be leſs, remaining to make the thick- 
neſs of that part. Thus in the Os femoris of 
a Humane Skelcton Thave obſerved the thick- 
nels of the ſide bctore any of the Strings ran 


oft from ic to be fxve times more, than thar of477 '} tre 
the Head. So that it we ſuppoſe the fide to * 


conſiſt of five and thirty Plates, then has the 
Head bur feven which lie contiguous to one 
another, and incloſe the Cavity. 

Perhaps it may not be fo catily underſtood how 
the Strings of the exterior Plates are continued 
at the ends of thearrticulared Bones, which are 
covereq with a cartilaginous ſubſtance ſuppoſed 


. to bediſtint from the Bone, but the parts, of 


which theſe Cartilages conſiſt, arc the ſame as 


| thoſe, which make the Strings inthe more ſolid 
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part,diſpoſed in the ſame order,ſo that the Serics 
ot the Particles of ſo many Strings, as an{wer to 
the thickneſs of the Cartilage, run through it, 
and would be continued in the Nature of a 
ſolid bony String, bur that the liquor, which is 
continually ſupplyed to the Joynts, will nc fut- 
fer che Particles to be ſo intimately united, as to 
render that ſubſtance of that part equally hard. 
The Boncs in thcir firm, and ſolid parr, 
and where the {mall Cavitics are diſtinct con- 
fiſt of ſeveral Laming, or thin Plates lying 
one within, or under another. So that there 
is this ſubordination, in the Conſtituent parts 
of a Bone, a proportionate quantity of Earth, 
and Salt duly mixt, produce the Particles; the 
Particles regularly diſpofed, and united at : 
their extremities in every Series form the 
Strings; the Strings laid in a convenient Or- 
der, and Number, and ſo united form the _ . 
Platesz and theſe Plates make up the Boic. 
I fay the Bones in their ſolid part, and where 
the ſmall Cavities are diſtin& arc tormed rhus - 
of Plates, becauſe where any part of their | 
Structure is like Network, or Cance///, which 
are to be found in many of the Bones of a 
Human Skeleton, and more than in other 
Animals,the Strings are nor ſo ordered.and uni- 
ted as to makeany Plates, bur run into ſeveral 
Faſciculi of thoſe imaller Strings. Now fince 
the Strings of which theſe Lamine conlilt 
| are, 
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arc, asT have ajrcady ſhewn, atter the perte- 
tion of the Bone fo continued from one fide 
to the other as ro have no diſtinct extremities, 
every one of theſe Plates excepting thoſe, 
which have their Strings at any end running 
into Faſcicali, could they be divided entire, 
would be like a Tube 1mperforated at both 
ends. Yet Idid in two Oxes Bones, which 
were freſh, meet with a fmall Lamell, which 
lay next tothe Perzoſteum, thar fell much ſhort 
ot the lengrh of the Bone, and did not lie 
round the Cavity ſo as ro be Tubular, but 
I lookt upon it to be extraordinary, and not 

agrecable ro the common method of Nature. 
There is.ſome difference in the manner, 
wherein the Lamells 1n ſeveral Bones are dil. 
poſed; where there is a large Cavity they are 
on every fide contiguous, and cloſely united, 
and the ſmall Caverns,and Cance//;,whichareat 
the extremities, are produced from Plates, and 
Strings propagated from the ſides : But in rhe 
Bones, which have not any great Cavity, but 
arc altogether ſpongious within, many of the 
internal Lamirne are placed at ſome diſtance 
from one another in all their length, excepting 
in thoſe ſeveral places, where the flexure of 
their Strings this way, or that, and their Apo- 
phyſes bring them to mcer, and being thus 
modified all along juſt as they are at the cx- 
tremities only of the Bones, which have a 
D 4 large 
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large Cavity, they produce in the whole in. 
ternal part the ſame fort of {mall bony Cells. 
And bccauſe many of the Plates within ſtand 
thus diſtant from one another, they fill up the 
whole ſpace within the Wall or ſolid parr, 
with ſuch a cavernous ſubſtance, and thercetore 
the fides in theſe Bones are thinner, and the 
Plates which are contiguous, and are their 
folid part, are fewer than in thoſe, which ob- 
cain a large Cavity. | 

Ca the inſide of the Os Humeri of a Hu- 
mane Skeleton, I have ſometime found rhe 
firſt Place, from one end of the Cavity to the 
other, putt up in ſeveral places, fo as to form 
conſpicuous Cavities under it, but roun 
evcry one of thoſe Cavities it was depret, 
and remained united to the next Lamzza, and 
where it was thus clevared, I rook notice of a 
great many Pores, by which I do ſuppole the 
Medullary Oil did p2ſs out of the large C2- 
vity into thoſe, which were under this Þlatc, 
and were ſome of thoſe tranſverſe Pores, by 
which the Marrow is conveyed in order to 
difluſe itſelf between the Lamine, and which 
I ſhall preſently givean account ot, 

Ot theſe Plates I have in one Bone witt; 
a Microſcope numbered {ixtcen together, and 
BY computing the number of thoſe, which [ 
could not fo well diſtinguith, by the thickneſs 
c} them, which were diſcernible, I reckoned 

them 
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them all ro be three or four and thirty. In 
another Oxe's Bone I countcd one and forty 
rogcther, which I could plainly diſcover, the 
reſt I could not ſo well, becauſe they did 
not lie fo ftreight, and regular on that ſide 
next the Cavity, as that I could be certain 
425 to their number, bur yet I difcerned 
they were diſtin& Pjates, and I numbred 
chem fo well as I could, which were by thar 
account fourteen, fo that they were in all five 
and fitty. 

That the Bones do thus conſiſt of ſeveral 
thin Plates lying one over another we have 
preſumptive evidence from their exfoliation, 
and conſidering how much the Horns of 
Beaſts participare of the Nature of Bones, 
and how many of them may be actually di- 
vided into ſeveral thinner Lame/s, this may 
induce us to think that the Bones are in the 
ſame manner made up of Lamine. But we 
have turther evidence of it, as they may be 
diltinguiſhed with a Microſcope, and nor 
only ſo, but I have actually ſeparated them 
in ſeveral Bones, particularly I have taken 
ſome of the thin, and fine Lamine off from 
a picce of a human Skull, and in on2 Bone 
I had, I could divide the. whoic Wall from 
the Cavity to the external {:.perficies into 
Platcs, though ſome of thera I muſt con- 
jeſs were thicker than others; bur when I 
viewed 
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viewed any of the Plates with a Glaſs, 
and numbered ſixteen, or more together, 
whilſt they were yet united I could not diſcern 
any ſuch difference in their craſſitude, ſo that 
[ am confident, that thoſe, which I found up- 
on ſeparating of them to be thicker than 
others, and which I could not divide into 
ſuch thin and curious Plates, as I did ſome, 
did conſiſt of thinner, and finer Lamzing. 

The manner how che Bones conſiſt of ſe- 
vcral Plates included one within the other, 
and how the ſmall Caverns, and Latice- 
Work are produced, I have endeavoured to 
expreſs in the firſt Figure, Tab. I, where 
a,a, a. arc the Platcs in the ſides of a Bone, 
which muſt be ſuppoſed to be contiguous, 
although I have made them diſtant to repre- 
ſent them diſtin, the four exterior of which 
arc parallel and contiguous at the extremi- 
ties 6,6. as well as in the ſides a, a, a. c, c. 
is the Latice-Work produced trom the Strings 
propagated from the Plates d, d, d, d. e, e. are 
the Caverns formed of the Plares f, f, f\ f, f, f- 
which run off from the fide ſucceſſively, where 
the craſlirude of rhe ſolid part appears gradu- 
ally diminiſhed, G. is the large Cavity, and 
h,h. the paſſage of the Mcdullary Vein, and 
Artery. 
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In the Bones through , and between the 
Plates are formed Pores beſides thoſe, which 
ar2 made for the paſſage of the Blood-Vellels, 
which are of two forts, fome penetrate the 
Lamine, and are tranſverſe looking from the 
Cavity to the external ſuperficies ot the Bone. 
The ſecond fort are formed between the Plates, 
which are longitudinal, and fircight, tending 
from one end of the Bone towards the other, 
and obſerving the courſe of the bony Strings. 
And that I may not be thought to pretend to 
the diſcovery of what no other mens Eyes can 
diſcern,becauſe they are generally very difficult 
to be obſcrved, unleſs it be the tranſverſe Pores 
in the internal Lame/, I have the picces of two 
Bones, which I have brought along with me, 
in one of which, the tranſverſe, in the other 
the longitudinal Porcs are very viſible with 
the help of an ordinary magnifying Glaſs. 

The firſt kind of paſlages are formed not 
only in the firſt internal Lamina, but in every 
one, even to that which includes all the reſt, 
and I have not only ſecn them ſometimes in 
thoſe parts of a Plate, which in the Cavity 
have been naturally putt up, and raiſed from 
the ſide of the Bone, and in the next Lame// 
to that, bur IT had the ſatisfaction in that Bone, 
which I rcfolved into Plates, to obſerve fome 
of them in all the Plates, Though {fo far 
42S I have obſcrved the nearcr they are to the 

Cavity, 
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Cavity the greater is the number of theſe 
Pores, which in the firſt internal Plate arc 
very numerous. Now this aifterence in the 
number of the tranſverſe Pores, beſides whar 
I gather from what I have obferved, we may 
ſuppoſe for theſe two Reafons, firſt becauſe 
the quantity of Marrow, which is to pais 
through them is lefs, and leſs, as it approaches 
nearcr to the outſide of the Bone ; for the Mar- 
row being ſupplyed from the Cavity, every 
Plate tranſmits ſo much as is neceſſary tor its 
own uſe, and all the Piatcs, that lie above ir, 
ſo that every one asit approaches nearer to the 
ſuperficies, having a Plare leſs than anorher. ro 
tranſmit the Medullary Oil to, there is occa- 
fon for a ſmaller number ot thele Pores in one 
than in another. Secondly, becaute it was ne- 
ceſſary the Bone ſhould be very ſolid towards 
the ſuperficies, where it is expoſed to exter- 
nai injuries. About theſe paſſages I was par- 
ticularly ſtrict in my enquiry, whether they 
were not formed for Blood- Veſſels tending ci- 
ther to, or from the Marrow, and although 
ſome of the Medullary Veins have Pores by 
which they penetrate into the ſubſtance of the 
Bone, yet I made my felt ccrtain that theſe 
Pores for the generality ot them, which I ex- 
amined, had no Veſlels, which paſled into 
them. Thele tranſverſe Porcs do not obſerve 


any ſuch order as to lic dirc&ly one under 
anothcr 
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another tro form one continued patlage from 
the Cavity to the external Plate, This could 
not be, but Nature muſt cither have been 
fruſtrated of her end in making them, or in- 
jurious to the ſolidity of the part. If they had 
been continued through the whole thickneſs 
of a Bone, and limited to their prefent num- 
ber, without the other Pores which are form- 
ed between rhe Plates, it had been but a ſmall 
part of the ſubſtance of a Bone, that could 
ever have been touched, and had the benefic 
of that oily matter, which they ſerve tor the 
diſpenſation of, If they had been ſo thick, and 
numerous, as that all the ſubſtance of a Bone 
could have been oiled by the infinuating Mar- 
row without the longirudinal Pores, this had 
bcen as injurious another way, and ſuch a poro- 
ſiry would have deſtroyed that fſolidity, and 
{irmicude, that were neceſlary in theſe parts, 
which are the Timber-Work, and Supporters 
of ail the reſt. For the tranſverſe Pores, which 
Interrupt the continuity of the Strings, thar 
conſtirute the Plates, would have detracted 
much more from the ſtrength, and rigidity of 
the Bones, then thoſe, which are formed in 
the length of the Strings, and between the 
J amine, which is eaſily demonſtrable. Bur 
| y the contrivance, which appears, Nature 
\:rains One end in ſuch a method as does not 


.ilappoint her of another, but both makes 
her 
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her Bone firm, and in the diſpenſation of the 
Marrow is juſt, and kind to the whole ſub- 
ſtance of ir. 

As the tranſverſe Pores are differently 
placed in the ſeveral Plates fo as not to receive 
the Mcdullary Oil immediately one from ano- 
ther, ſo thoſe in the ſame LZamel! are diſpoſed 
with a ſceming irregularity, and ſcattered, 
not being digeſted into ſuch an order as to 
form Circles, or cxact ſeries of Pores round 
it, which thing is yet regular, and reaſonable, 


- and without doubt is done ex propojito, that 


the Plates might not be weaker, and more 
apt to be broken in one place, than in another. 
For although they had not exceeded their 
preſent number, yet ſuppoſing they had been 
ſet in ſeveral ſeries round a Plate fo as to de- 
lineate Circles abour it, this would have made 
it more infirm and apt to be broken in thoſe 
than in other piaces, or than now it is in any 
part. 
Beſides theſe there are longitudinal Porcs 


formed between the Plates, which in the ſides 


of the Bone have a tendency trom one end 
towards the other, and where the Strings 
alter their courſe, and are tranſverſe to the 
Cavity that is at the extremities, they {till 
run along between the Plates, and change 
their Poſition, as the Strings do. Thele arc 


not very commonly to be obſerved, nor with- 
| out 
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out a ſtrict inquiry, and good Glaſſes, unleſs 
it be now and then in ſome particular Bones. 


' There are none in which they are oftner ca- 


pable of being obſerved than in the Ribs. 
Though I have in the firmeſt part of a Scapulay 
where the Plates were immediately united 
plainly diſcerned them, and even ſeen the 
Marrow, which had inſinuated itſelf into 
them, ſticking to their ſides in the ſhape of 
an Oil. I have likewiſe had the fatisfacti- 
on ro obſerve them in a human Bone, and 
that between eleven, or twelve ſeveral Plates. 
By theſe it is that the Medullary Oil dif- 
fuſes it felf, and is immediately beneficial to 
the Plates ; the tranſverſe Pores are ſubordi- 
nate to theſe, and rather deſigned for the paſ- 
ſageof the Marrow into them, than for the 
immediate communication of it to the ſub. 
ſtance of the Bone. The manner therefore, 
in which the Medullary Oll infinuates itſelf 
through a Bone, and is diſpenſed to all the 
parts of it, is this ; it firſt paſſes being liquid; 
as it all is whilſt the Animal is alive, our of 
the Cavity through the tranſverſe Pores of the 
firſt internal Lamina, and not having Pores 
of the ſame kind dire&tly ſubjacent in the 
next Plate tro tranſmit it towards the out- 
ſide of the Bone, it flows into the-longirudi- 
nal Pores formed between theſe two, the firſt, 
and ſecond Plates, and being /carrycd along in 
chem 
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them till it finds ſome tranfverſe Pores in the 
ſecond Plate, it paſſes through thete, which 
when it has done it is again obliged to alter its 
courſe to run into, and flow along in the 
{treight Pores between the ſecond, and third 
Lamine, thus it paſlcs through and between 
che Plates ſucceſſively, till it has made its 
way through the ſolid part ro the external 
Plate. Thus the Medullary Oil is diſpenſed 
in all the Bones to thoſe Plates, which are 
contiguous, and have no intermediate Cavi- 
ties to entertain any Medullary Glands of 
their own, but where any part of the Plates 
ſtand at ſome diſtance, being only united by 
interyals as their Corrugations bring them to 
meet in ſome certain places, there we have 
the ſmall Caverns, which arc capable of con- 
taining ſome Medullary Glands, fo that here 
the Plates have more immediately, and with- 
out the former method of conveyance the be. 
ncfir of rhe Marrow, 
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Of the Superficies of the Bones, their 
Paſſages formed for the Medul- 
lary Veſſels, and their Cavities. 


OW I have conſidered the Conftituenr 
parts of a Bone, I proceed to cxamin ir 
entire, and to take netice of the ſtrutture, 
which ariſes from the compoſition of its parts, 
and the order, in which Nature has diſpoſed 
the Plates, and rhe firſt ching, which falls un- 
der our obſervation is the ſuperficies, which 
in all the Bones excepting only at the ends of 
thoſe, which are articulated, where it was ne- 
ceſſary that they ſhould be ſmoother to make 
them more fir ro be moved, and managed by 
the Muſcles, is remarkably uncqual (though 
more in ſome than in others) from Cavities, 
whereof ſome are ſuperficial, others are paſ- 
ſages, which penctrate farther into rheir ſub- 
ſtance, the moſt conſpicuous of which are thoſe; 
through which che Blood-Veſlcls of rhe Mars 
row, and the Arteries, which are deſigned for 
the nouriſhment of the Bones, do enter, 

The ſuperficial Cavities, which ſome may 
think to be accidental, are not the careleſs 
ſtrokes, bur the deſign of Nature, and are 
choſe incqualitics, which I have already in 

E, {peaking 
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ſpeaking of the Ferzoſteum oblerved to be a 
contrivance to -inlarge the ſuperficies of the 

Bones, and to ſircngrhen rhe adheſion of that 
Membranc to them. They are of two forts, 


ſome arc long, and theis we may cali S#/cz or 
Furrows, others are more contracted in thcir 
Icnoth and of a different Figure, which may 
be dittinguiſhed from the former by che name 
of ſuperficial Pits or depreſiions. 

' Of the Sulcz fome are larger and broader, 
ſome longer, and ſome more ſuperficial than 
others. Bur they all generally agrce in this, 
that they obſerve the poſition of the Particles, 
and the couric of the Strings in the Plate, 1n 
which they are tormea, fo as to run dircctly 
the ſame way as they lie, though in the Os 
Hyoides | obſerved ſome few of them to be 
difterent, fome were of rhe figure of an S, 
and otncrs were plainly Oblique to the courie 
of the Strings. 

Of the ſuperficial Pits fome arc broader, 
and targcr, others, and much the. orcateſt 
number of L1cm, are imajier. Many of theſe 
laſt are rounsg, thoſe which arc larger arc irre- 
gular in their Figure, and {cem to be a fort 
ct coufineutes, or ſeveral of the little Pits 
run oc into another, ÞT have in ſome of theſe 
larger depreſſions objerved orners that were 
{fr:ll, thar there were Pirs within a Pit. I 
hive though rarcly feen of tacte ſuperficial 


Cavi- 
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Cavitics running a lictle way under the Plare, 
in which they were formed, into whica the 
Perioſteum by a Protuberance anfwerins to ir, 
did infinuare iticlt. 

Theſe inequalities of the $::/cz,and ſuperficial 
deprefiions do not obſcrvye the lame proportion 
in their number in al! tae Bones, fome have 
more Furrows, fome more Pits than others. 
The Os Humeri, and the 7ibiz, and cſpeci- 
ally the Thigh Bone have a great number of 
the Furrows, forme of which are deep and 
conſiderably long, three inches and more, 
Beſidcs theie they have the ſuperficial depreſ- 
ſions, and that feme of them in the very Fur- 
rows themſelves, which are large. The ©lza, 
and Radizs have Furrows too as well as Pits, 
though the firſt has the greateſt number of 
them, The Fibala has conſiderable Furrows 
in fome piaces, though uw has not fo many to 
ſhew us, bur abounds chictly with the other 
ſuperficial Cavities. Some of them are like- 
wiſe to be obſerved in the Bones of the MHeta- 
carpus, and Metatarſus, Thus they have ap- 
peared in thoſe Bones, where I did induſtrioufly 
obſerve them, bucl ſee lirtle reaſon why they 
ſhould be conſtantly alike in all Skeletons, ſo 
char it is probable Nature does here change her 
hand in ſome Subje&s, and form more ſuper- 
ficial depreſſions, or more Furrows in the 
fame Bones of ſeveral individuals. In ſhorr 
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many of the Bones have ſome of both forts, 
and all have the ſuperficial depreſſions. Bur 
in the upper part of the Os Prentzs, and in 
the Boncs of the Sixcipnt ar thols Angles, | 
which mcer in the Coronal Suture, and all | 
along on both ſides the Sutura Sagztta-.. 
{is I have obſerved in ſeveral human Skulls, 
not ſo much this contrivance of ſuperficial | 
Cavities for inlarging their ſuperficics, and | 
ſireagthning the adheſion of the Perioſteum, 
as numerous Porecs penetrating into the ſub-  . 
fance of thoſe Bones, particularly in one of | 

the Skelctons in the Repoſitory they are very 
numerous, exactly repreſenting the tranſverſe 
Porcs of the internal Lamzza in the large Ca- 
vitics of the great Bones of the joynts, and | 
in one Skull I found many of them planred | 
more backward down the middle of the Os 
Occipitis. The fame 1 have met withal in |} 
the Os Frontis of an Ape, and in a Tyger | 
where I ſuppoſe the Tengoas of the Temporal | 
Muſcles reached to the Sagittal Sazare, I tound | 
them only in the Bone of the Forehead ; and I 
obſerved the like in the Offa Szncipztis of one 
Rhinoceros,on both 11des ot rhe Sapitral Suture. 
The reafon of which diftercnce ro me ſeems to | 
be this, becauſe where theſe Porcs are to be ob- | 
ſerved in the Bones of the Sincipat there arc | 
the Tendons of no Mulc!es inſerted, fo that there 
was no rcaſon to contrive for fo firm an ad- 
hcſion 
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hefion of the Pericranian to theſe parts, and 
indeed not much more in the Os Fronts, tor 
though there are Muſcles, which have their 
Origination from it, yet they are no more 
than the Maſculi Frontales, which only Cor- 
rugate the Forchead, and help to raiſe the 
upper Eyc-lids, when we would open them 
very wide, and fo have no prear ſtreſs, or 
weight depending upon them when they act. 
Since thereiore there was no great occalion tor 
theſe ſuperticial Cavities, Nature in thoſe parts 
of the Bones I now mention'd has formed Pores 
to another end, and may here be thought to 
be upon a deſign for the preſervation of our 
Health, and the greater ſecurity of our Lives. 
As it was requiſite that the upper Region of 
our Bodies, where the Soul, that aCtuares, the 
Sun, that irradiates the leliter World, is ſeated, 
ſhould be clear, free trom Clouds, and 
Vapours, fo thele Pores feem to be formed as 
one way to cxpel, and ſcatrer thoſe moiſt, and 
miſty Particles, which may be apt to ecliple, 
or weaken the intlucnces of that Principle, 
which animares us. 1 do theretore conceive 
that they arc Perſpiracla by which the offen- 
five Vapours, which ariſe, and gather within 
the Cranium do perſpirc. And it may ſeem 
more probable it we conſider how Sweats do 
calily, and frequently arife in the Forehead, 
even when they are nor diſcernible in other 


4 parts, 


54 Of Pores in the Os Frontis, 6c. 


parts,to account for which we may reaſonably 
luppoſe that there is fome other way of cva- 
cuation beſides what is made trom the Maſs of 
Blood by the Cutancous Glands, which arc 
to be found in any part of the Skin as well as 
there. I know the practice both of ant: 

and modern Phyſicians have in taking oft che 


Hair, and the application of Plaiſicrs as well | 


tor clcaring, as itrengthning of the Brain, di- 
reted to have them done upon the crown of 
che Hcad, nor thar they did as I can find ever 


take notice of theſe Pores, though Anatomilts | 


do ſuppeſt that the ſubſtance of the Bones of 
the Syxciput arc therefore thinner, ana more 
rare than that of the other Bones, tiar there 
may be a more free, and cafic exhalation of 
Vapours, which implics a ſuppoſition that 
there are ſuch Porcs. I muſt contcſs I have 
not mct with them in all che Skulls, thar I 
have examined, and perhaps the difference 
may make ſome variation in the ſtate of the 
Brain, the want of them may be the occatt- 
on of a natural dulneſs, and cloudineſs, it 
may rendcr us obnoxious to a frequent Head- 
ach not only upon the accident of a Cold, or 
any other evident occaſion, but eyen where rhe 
Crafis of the Blood | is 700d, and no accountablc 
cauſe has fallen under our Obſervation. 

Whilſt 1 up} >ole {ome of the icrous Parti- 
ces, Which arc evaporated in theie parts, to 
come 
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come from the Brain immcdiately, or withour 
the mediation of the Blood. Veſſels conveying 
th:m ro the Curancous Glands, ſome will 
be apt to think I ſpeak as if I had never 
heard of thoſe Glands, and did not under- 
{ſtand the manner, in which the Serum 1s 
commonly excerned when we Sweat. Bur 
that there are ſubtile Vapours continually 
ariſing within the Cranium I think cannot be 
denyed, and that they arc fucceſlively cx- 
cluded as they ariſc js as certain, whether they 
pals through tae Skin by the Cutaneous 
Giands, or ſome diſtinE& Porcs is not materi- 
al, but the queſtion is wheiher the Cavity of 
the Cranium be freed from them mediante ſan- 
guine, as they are reſorbed by the Blood- 
Veſliels, and carried in the Mais of Blood to 
the Cutancous Glands, or whether there be 
nota more immediate way by Pores and Inter- 
ſtices in the parts puiding, and carrying them, 
though perhaps meandrically to the external 
part of the Hcad. This | am fure we all 
ſeem to grant, that there arc ſuch immediate 
paſſages, by which not only the tenujious 
Vapours, but more groſs, and morbifick Par- 
ticles may be evacuated out af the Cavity of 
the Skuil, when we preſcribe Ifſucs in the 
Neck, and upon the crown of the Head in 
any Cephalick Diſtempyers : tor it they wer 

not conveyed fome other way than by their 
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return into the Maſs of Blood, and their Cir- 
culation through the Sangriferous Veſlels ta 
theſe artificial Emundories, I do not appre- 
hend why an Iſſue in the Heel, or any other 
part ſhould not be as proper and beneficial in 
thoſe caſes, as in that part, where we fo pre- 
ciſely order them. Some that perhaps would 
allow ſuch a Perſpiration as I ſpeak of, if the 
including parts were only membranous, will 
objc& rhe thickneſs, and folidity of the Bones, 


through which theſe Vapours muſt pals, but 


if they do conſider thole two ſorts of i'orcs 
formed in the moſt folid part of a Bone, 
which I have before given an account of, 
they may be ſatisfied that even theſe ſolid 
parts are permeable to a thin, and tenuious 

matter. | 
Beſides their ſuperficial Cavitics the Bones 
have all of them deeper impreſſions, Foramz- 
Fa, Which not only renders thcir ſuperficics 
unequal, but penctrate far into their ſub- 
ſtance, where the moſt remarkable, and they 
that acſcrye or admit of our particular notice, 
are thoſe by which the Blood Veſſels paſs 
through the ſide of the Bone to rhe Medulla, 
The Foramina,by which the nutritious Arteries 
enter the ſubilance ot the Bones, are in ſome 
places very viſible, but nor fo conſpicuous as 
the other, nor ſo conſtantly agrecable in all 
things that they can well be particularly de- 
| ſcribed, 
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ſcribed, in general many of them are at one 
end of the Bone, and ths contrary to that 
where the Veins paſs out, and there are fome 
planted in the intermediate parts between 
the two extremities, which are but ſmall. 
The paſſages of the Veins excepting them, 
which accompany the Mecdullary Arterics, 
are very numcrous and minute, but there is 
nothing particular in them to be oblcrved ex- 
cepting their number. 

As tor the paſſages of the Medullary Ar- 
tcries, and the Veins, which accompany them 
as they are but tew fo they arc conſiderable. 
This is to be remarked that they do not pene- 
trate rhe ſide of the Bones, cſpecially thoſe, 
which are articulated directly into their Ca- 
vities, but with an obtiquity like the paſſage 
out of the Uretcrs running for ſome way be- 
tween the Coats of the Bladder, before it 
opens into the Cavity, ſo that I have found 
this paſſage ſometime to be an Inch, and half, 
when the thickneſs of the Bone was little 
more than the cighth part of an Inch. In 
this manner they are generally formed in 
Beaſts, and Fowls, as well as Men. Bur 
more obliquely in Men, and ſome fort of 
Beaſts, than in others. In two Rhinoceroies 
ſome paſt almoſt dire&tly through, and none 
of them ſo obliquely as in Men, and ſome 
other Creatures: the reaſon of which ſeems 
£9 
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to be becaule the Bones of the jovnrs in them 
are very ſhort; {6 rhat the tame obliquity of 
the paſſages, which ſeems to be for this cautc, 
thar they may not detract too much trom rhe 
ſtrength oi the Bone in that part, was not fo ne- 
ce{iary here. There is no Membrane inveſts the 
ſides of theſe paſſages, neither is the Peris/le. 
#472 on the outſide, nor the Membrane of the 
Marrow within fo kind as to communicate 
any part as a covering to them. They arc 
molt obſervable in the Bones of the Joynts, 
the //eam, Clavicles, and the lower Jaw. The 
Os Humeri, and Os Femoris have lometimes 
two or three, the Radizs and ra, the Frcile 
Majus, and Minas, the Bones of the Metar 
carp, and Metatarſe, the Ofſa Seſamoidea, and 
almoſt all the Bones of the Fingers and Tocs 
have commonly one, the //eum has three, rwo 
on the inſide, and one external. But I muſt 
confeſs I have obſerved that Nature fo little 
confines herſelf. cither as to their number, or 
the particular place in the Bone where ſhe 
forms thele Foramina, that] can hardly fay I 
have found them all alike in theſe reſpects in 
any two Skeletons, that. I have made the 
f{ubjects of my enquiry. In their tendency 
theſe paſſages are morc conilant, and I have 
found that the Skelctons both of Men and 
Beaſts do generally agree, fo that where a pat- 
{:ge runs upwards, or downwards the fame 

Forames, 
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Forarncn, or that, which anſwers to it, docs in 


the flame Bones of all ſuch Skeletons commonly. 


ecng the ſame way, eſpecially inthe lower Jaw, 
the Clavicles, the Ribs, and the large Bones 
of the Joynts. In the Os Humeri, the 7b, 
and Fibula tacy run downwards, in the Os 
Femoris, the Radius, and Ulna, they pals up- 
wards, ſo that we may obſcrve that in thoſe 
Bones, which aniwer to one another in the 
upper, and lower Joynts, they have a con- 
trary tendency, Which there ſeems to be ſome 
rcaion for, becauſe it is generally 1o, though ir 
ſeems difficult to give one, that may he 1atil- 
factory : that, which I have been thinking of, 
is the difference there often is in the poſition of 
thele ſeveral parts with reſpect to the Trunk of 
the Body, and the Aorta, the poſture of the 
Cubirt is frequently tranſverſc to them, and che 
Taigh-Bones when we fit lie at Angles with 
the Spine, and the great Artery, ſo that tho rc- 
tlection of tne Medullary Arterics is better ad- 
mitted here than in the Shoulder, whicti is more 
paralicl, or in the Bones of the Leg, whole poſt- 
tion is dirc{t to the Aorta, where their courſe 
muit have bcea pericctly contrary to it, thous! 
it muſt be confcit that the Cubit, and the 
Thigh-Boncs are ircquently poſited in the 
ſame manner with reſpeC& ro the Trunk of the 
great Artery. But ſhall thorten my accounr 
ot theſe obſeryations, which it is hardly wort; 
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our time to inſiſt upon. In the Lion, the 
Goat, the Antilope, the Rhinoceros, and the 
Bones of all other Bcaſts that T have cxamined, 
they ordinarily obſerve the ſame tendency as 
in Men, though in the Bone of the riphr 


Thigh, and the Fibz/aof one Rhinoceros they 


did differ, but in another they did exactly 
agree with what I had commonly obſerved in 
humane Skelctons, In the Oltridge, and pe- 
ncrally in all Fowls thcſe paſſages in all the 

large Bones of the Joynts tend downwards, 
From the ſuperficies of the Bones by the 
guidance of theſe patſages we come next into 
rheir Cavitics, (for the Lamine, which make 
the ſide or wall of the Bone, I have already 
given an account of ) and we will firit take a 
view of their internal or concave ſuperficics, 
where the Cavity 1s large, and the incernai 
Lamina lics fair to be ſeen. Here we have no 
{treight Furrows, nor ſuperficial depreſſions, 
as there are on the outſide, and thar becauſe 
there was not the ſame, nor any reaſon to 
exact them, though on the 1nſ{ide of the Cra- 
2iam, (which yer ſpeaking firidly is nor the 
internal part, which indeed is between the 
Tables) there arc Furrows, bur they are ac- 
cidental, formed by the rurgefcence, and 
preſſure of the Blood-Veſic!s, which there: 
tore are not fircight, and parallel like thoſe on 
the outſide of the Bones, bur reprefent the 
branches 


 — — ——_ Ce nn LE 


Of the Cavities of the Bones. 61 


branches of thoſe Veſſels, that made the im- 
preſſions, I have likewiſe, though rarely, 
obſerved the like on the infide of the large 
Bones of the Joynts. 

The Caviries are not all alike, bur variouſly 
formed, obtaining a difference both in their 
figure, and capacity, beſides what the parrti- 
cular figure, and magnitude of the Bones, in 
which they are formed, do oblige them to : 
they are of two ſorts, the one are large, and 
they arc ſingle in every Bone, where ſuch a 
Cavity is formed, the other are little bony 
Cells, which are numerous, and make the 
ſpongious part. 

The Bones, which have the large Caviries, 
are the Os Humeri, and Femorrs, the Una, 
Radius, Tibia, and Fibula, the Bones of the 
Metacarpus, Metatarſus, of the Fingers, and 
Toes, and thoſe of the Os Hyozdes. . To which 
we may add the lower Jaw, though the Ca- 
vity compared with the magnitude of the 
Bone hardly deſerves to be {tiled large, nei- 
ther does it ſerve to entertain a Mcedulla, 
bur only the Nerve and the Blood-Vellels. 
And the Bones of an Oxe's heart I have ob- 
ſerved to have very large Cavities, that 1s in 
proportion to their bigneſs, and when I aſcribe 
large Cavities to any ſmall Bones, as fome of 
the Fingers and Toes, it is to be ſo underſtood ; 
for there arc ſome of thoſe, which I reckon 
amongſt 
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amongſt the ſmall Cavitics in ſome large Bones, | 
will be found to be more capacious than thoſe, 


which I ſtile large in theſe, 


In the Os Humeri, the Thigh-Bone, the 


Zibia, and Fibula, fo in thoſe of the Meta- 


carpus, and Metatarſas, the large Cavity airter | 


it approaches towards their extremities often 
begins ro be divided by bony particions, and 
ro be occupyed by fome of the bony Strings, 
ſhooting from the Plarcs in the ſides of the 
Bones 1 in Faſciculi, and torming larger Strings. 


which do not produce any incloſed Caverns, | 


but the partirions arc open, fo that they can- 


not be called diſtin Cavitics, therefore Þ | 


make all that part ſo far as they appcar, to | 


be a part of the large _ The Faſcicul, 
procceding from one fide till they meet with 
others, which are propagated from the oppo- 
ſire ſide, are united fo as to be fo many con- 
tinucd Strings as I have alrcady ſhewn, and 
ſhooting | forth laterally as they proceed, by a 
fort of Apophyles they are joyned to thoſe 
Faſciculi, which are parallel, and do in the 
ani manner {hoot out on their ſides ro mect 
them, from whence ariſes a texture, which 
repreſents a fort of Cancell: or T attices. Where 
thcie Cancel; begin firſt ro be formed rhe 
Faſcicu/i are very imall, and fine, when they 
approach near to the ſmall Cavities they 
grow larger, Here we may oblcrve _ 

what 
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what caution Nature procceds in detraQting 
any thing from the ſide, and folid part of the 
Bunc, for the danger of a Fracture in theſe 
Boncs being leſs as the violence is offered 
ncarcr to the extremity, and fo ſome parts of 
the Lamine accorcingly can better be fpared 
irom the ſides, therctore they arc gradually 
diverted from it, we have not a whole Plate 
run off rogether at firſt, bur only fome minute 
Faſciculi, afterwards larger and larger as they 
can be ſpared, till ar laſt rhey are fo large as 
ro mect, and be contiguous, and ſo are con- 
rinued in the form of an entire Plate, The 
ſnterſtices between the Faſcicn/z are many of 
them of a quadrangular figure, though there 
are abundance of them, which have divers 
other figures. 

Amoneſt theſe Cancelli are ſometimes broad 
Plates, which arc produced from the fame 
Strings as that texture is formed of, when 
ſeveral of them run together in thar order, 
in which they lay before they ran oft from 
the ſide of the Bone. Theſe Plates are fomc- 
times to be obſerved in the very middle of 
theſe Carcell; ar ſome diſtance trom the fide 
of the Bone, ſometimes they are contiguous 
ro it, where they recede from the Wall of the 
Bone in their proper form, and afterwards are ' 
divided into ſuch Faſciculz of the Strings, as 
that texture is made of, Sometimes after the 
large 
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large Cavity comes to be thus divided, and 
occupyed by the bony partitions of theſe La- 
rices, it Opens again into a large Cavity, which 
3s free from any ſuch kind of texture, only 
there is ſomething of it round about on the 
des, and ar the cnd of it the Strings run into 
this form again, but there is not much of this 
Lattice-Work betore the Cavernous part, or 


{mall diſtindt Cavities begin to be formed, 


Burt commonly when the large Cavities come 


once to have the Faſcicalz divert into them, 
and to be divided by them into little Interſti- 
ces, this Lattice-Work 1s continued to the 
lefler Cavitics, and when it approaches ncar 


CES 


es eo ee ad md. 


to them the Faſcicali grow gradually broader, 
and broader, till they all mcet in ſuch a man- | 


ner as to run together in the form of irregular 
Plates, and when they are thus met, and 
uniced they begin to make the little diſtin&t 
Cavitics, which firſt appear next the ſides of 
the Bone with ſome of the Carncelli ſtill con: 
tinuing in the middle. Inthe Tibia of a Horſe 
I have obſerved this texture as fine, and curi- 
ous, as in any Bones that I have examined, 
and I do not queſtion but there is much ot 
the ſame texture in Camels, and other Beaſts 
that are deſigned tor burden, and where the 
reaſon, that required ſome particular carc, 
and contrivance to make them ſtrong, did 
make it neccſlary to be cautious, and fparinz 
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in detraCting from the ſolid part, and dividing 
that ſtrength, which was unitcd in the ſides 
before. In Cows there is little of this Lattice- 
Work, and thar very coarſe. In the Bones of 
thoſe Fowles, which I have examined, which 
have been of ſeycral forts, I find nothing com- 
parable to this texture: in thoſe of the Joynts, 
which arc large, and where it might be cx- 
peed ; there are indeed ſome large bony 
Strings, or Faſcical; of che ſmall ones running 
our from the ſides into the Cavity, bur they 
ire commonly diſtintt, and fingle, paſſing 
from one fide to the other ſometimes ob- 
:iquely, ſometimes directly tranſverſe, that 
they appear like little bony beams lying acroſs, 
. though ſomerimes ſome teiy of chem run into 
the form of a Lattice. And without doubt . 
cheſe 7Trabes in Fowles anſwer to the Lattice» 
Work in ſome other Animals, and the uſe and 
deſign of both is the ſame, which I proceed 

ro ſay ſomething of, | 
The defign therefore of theſe Cancel; is in 
che upper part of the Bone to ſuſtain that 
vart of the Marrow, which fills the large 
Cavity, which in thoſe Bones, rhar are large, 
has a cenfſiderable bulk , but is fuſpended 
partly by the ramifications oi the Blood- 
Veſſels, and their continuation irom the larger 
Maſs of Marrow into that which is lodged in 
the Cancelli, fo running over, and winding 
F about 
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about the Faſciculi z partly by the Membrane 
of the Mcdulla, which is one continued Mcm- 
brane through all the large Cavity, the Lat- 
tice- Work, and rhe ſmall bony Caverns fo 
that though the Marrow in ſuch a quantity 
is pondcerous, though the Medullary Bags, 
and Glands are tender, and as well as the 
Blood-Veſlels eaſily compreſtz yer by this 
Providence the - Superior part having a de- 
pendence upon the Strings in the Cance/lz, can. | 
not make a preſſure upon that part, which lics | 
under it, ſoas to injure it. And therefore in 
the Bones of an Ox, where there has not bcen 
this contrivance, or bur little of this texture, 
I have obſerved another thing almoſt cquiva- 
lent to ir, that is a jetting our of ſome Plates 
like ledges or ſhelveslying tranſverſe, for the 
Marrow to reſt upon in ſcveral places, fome- 
times in the middle, but moſtly towards the 
extremitics, Where this Lattice- Work fſhould 
be planted. Ar the lower end of the Cavity 
this texture is no leſs ſerviceable, where it bears 
oft the preſſure of the ſuperior, and incumbent 
part of the Marrow from thar, which is lodged 
in its Intcrſtices, and preſerves it inviolated. 
Before I procecd to give an account of the 
icfler Cavities. I ſhall inquire into the reaſons 
why the Bones of the Joynts (cxcepring thoſe 
of the Wriſt,the Zar/us,the Offa Seſamoidea, and 
the Scapele) and onc or two more have a large 
Cavt 
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Cavity, and they ſeem to be two. Firſt the 
largeneſs of the Cavities was a conſequence 
from what was neccſlary to be done in order 
ro make the Bones firm, and folid, Iris plain 
that the Bones, which are of any length, are 
in the greateſt danger of being cither fractured 
by any violent blow inflicted laterally, or 
diſtorted by too great a preſſure made ar their 
extremities, in thoſe parts, which are diſtant 
from their extremitics, and therefore it was 
neceſſary that the ſtructure of theſe parts 
| ſhould be ſuch as would procure them the 

greateſt ſolidity, and firmitude, which was 
not conſiſtent with thoſe diſtances of their 
parts, from which the ſmaller Cavities ariſe, 
and therefore the Plates are fo diſpoſed there 
as to be contiguous, from which cloſe applica. 
tion of one to another in the ſides of theſe 
Bones there follows a large Cavity within them, 
which is more than equiyalent to thoſe leſſer 
Caverns, which any other order, or diſfpoſiti- 
on of the Taming might produce, 

Secondly, They were deſigned for ſome end, 
to wit, that theſe Bones mighr be capable of 
containing a greater quantity of the Medullary 
Oil. For being Bones, which are frequently 
in motion they require, and expend preater 
quantities of that oily matter, than any of 
choſe, which are not articulated, as they em- 
ploy it not only for preſerving themſelves ina 
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duc temperament, and their ſecurity againſt | 
that dryneſs, which would render them more || 
tragil, and docs as we find by expericnce make 
them apr to crack ; bur likewile wich the 
hclp, and mixture of a mucilage to lubricate 
their extremities, when they are moved, and 
ro maintain them in a condition tit for their | 
motions upon all occafions., For this reaſon 
Itis, that the Bones of the Os Hyozdes have 
their large Cavitiesz becauſe they are as fre- 
quently moved as we ſpeak , or ſwallow. | 
And how evidently does rhe fame reaſon ap- 
pcar in the Bones of an Ox's Heart, (which, 
as often as I have obſerved them, have been 
two, and articulated) when they are continu- 
ally in motion upon every Syſtole, and Dia- | 
ſtole of the Heart 2 There are, it is truc, fome 
Bones of the Joynts, which have nor ſuch 
large Cavitics; as the Scapula, the Rotula, 
the Bones of the Wriſt, and ſome others. 
Now tor the Scapla, it cannot be ſaid to be 
moved at the articulation ; for though its ſitu- 
ation 15 ſometimes altered by its proper Mut: | 
clcs, yet at that end, which only is articulated, 
it has the place of a quieſcent Body, upon 
which the Os Humeri moves ; ſo that unleſs 
the Scapula had a Joynt at its other extremity 
ſo as irſcif ro move upon another Bone, there 
Was not this reaſon for the forming of a large 
Cavity init. The Rozala is placed in a Joynt, | 

where 
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where there 15 an Oil ſupplyed from rhe large 
Cavitics of three Bones, the Thigh, the 73bza, 
and Fibula, ſo thar it cannot want a ſufficient 
ſupply of it. For the Bones of the Wriſt, 
and Tarjus, they lye berween ſuch as have a 
conſiderable Cavity. Another thing, which 
may be obze&ed againſt what I now offer as 
one reaſon of theſe Cavities, is, that neither 
the Os Occipztis, nor the Atlas, which have a 
ſenſible motion, have fuch a Cavity ; nor yet 
the Ribs, which are moved fo much in reſpi- 
ration: For the two firſt their motion is nei- 
ther ſo frequent, nor ever ſo long continued 
| as thar of the Bones of the Limbs ſomerimes is, 
the Head being only now and then turned tos» 
wards one ſide, or moved backwards or for- 
wards, and commonly it does no more than 
onee incline to one of theſe poſtures, and afrer- 
wards returns into its more natural ſituation, ſo 
that the expenſe of the Medullary Ol cannor 
be there ſo extraordinary. The Ribs are j»yned 
to the Vertebres by a Synarthrofis,or ſuch an ar- 
ticulationas is deſigned for an obſcure motion. 
And to demonſtrate the difference in their cx- 
pence of this Oil in their motions, or the altera- 
tion of their poſition, let us conſider how much 
the poſture of the Bones of the Joynts may be, 
and ſometimes is altered, and how little the Ribs 
in Reſpiration change their poſition. When 
any of the-.Bones from an extention are in- 

J 3Z titted, 


> Of the Cavities of the Bones. 


fletted, or from an infleC&ion they are ex. 
tended, that extremity, which is remote from 
its centre or the quieſcent Bone is ſenſibly 
moved circularly, or fo as to deſcribe part of a 
Circle: now by conſidering how much of a 
Circle this extremity makes in the Joynts, 
and how little in the Ribs, we ſhall eafily 
diſcovcr a difference in the quantity of Oll, 
that they expend. I ſhall inſtance only in 
two, to wit the 7:b7a, and the Cubir ; the firtt 
may be, and is ſometimes ſo infle&ted, as to 
make above the fourth part of a Circlc, and 
in ordinary inceſſion about a twelfth, rhe Cu- 
bir fo as to make about a third part. Whercas 
the Ribs, ſo far as I can perceive, in ordinary 
Reſpiration are not moved above the fourth 
part of an Inch in that extremity, which is 
remote from the Vertebres. Now ſome of the 
Ribs without their Cartilage are twelve Inches 
in length, but we muſt allow for their obli- 
quity, and we will ſuppoſe the diſtance bc. 


tyween the two extremities of a Rib to be, 


what it is in ſome of them, cight Inches, 
the Diameter of the Circle, in which rhe cx- 
tremity aiſtant from the Vertebres moves, 
mult be {ixtcen Inches ; now ſuppoſe the Pc- 
riphery of a Circle to che Diameter to be bui 
25 three to one, (though it is ſomething more) 
then is the Rib in rthar parc, which is moſt 
remore from its centre, moyed but the 192d. 

part 
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part of its Circle; how inſenſible then muſt ics 
motion be ſuppoſed to be at its Axis, or the 
quicſcent Bone Only I muſt contels they are 
more conſtantly in motion than any ot the 
Bones of the Joynts, and therefore che Ca- 
verns in theſe Bones arc many of them of a 
long figure, and large for the ſimple forr, 
and at that end next the Vertebres they have 
ſometimes a conſiderable Cavity. 

Beſides theſe large, and more capacious 
Cavitics, there are leſſer Cells, and they arc 
found in all the Bones, cven thoſe, which 
have a large Cavity, have ſome of them ar 
both extremitics, which where the Lamine 
liencar to one another are ſmall, and as they 
approach nearer to a contiguity grow lels, 
and leſs, till the Plates being plainly conti- 
guous, and united, they diſappear. There 
are many of the Bones, which have no 
other Cavitics, as the Vertebres, Clavicles, 
the Ribs, the Ofſa innominata, ſeſamoidea and 
ſome others. 

I have obſcrved three ſorts of theſe Cavitics. 
Firſt there are ſome of them eſpecially in 
human Bones, which have the Caxce!l;; others 
are ſimple, or ſingle diſtin&t Cavities, which 
have none ot thar Texrure; and a third fort 
likewife have no Caxcelli, bur are like two or 
three, or more of this ſecond or ſimple ſort 
broken into one. Theſe three ſorts arc ge- 
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nerally different in their capacities, ſuch as 
have the Latrice-Work being the largeſt, and 
the ſecond kind the ſmalleſt ot the three. Nei- 
ther is there a difterence in their capacity be- 
tween thoſe of a diverſe fort only, bur of 
thoſe, which arc of the ſame Kind, fome are 
larger than others. Nor do they diftcr leſs as 
to their figure than their magnitude. The 
firſt, and laſt are altogether of an irregular 
figure, Of the ſimple ſmall Cavities fome 
are exatly round, ſome oval, others a flat 
oval, ſome quadrangular, others eſpecially in 
the Ribs, and Clavicles are of a long figure, 
and in truth to deſcribe the variety, would be 
© give an account of all the figures thar oc- 
cur in the Mathematicks. 

The ſmall Cavities have all of them Porcs, 
or paſſages of communication, whereby rhe 
Blood-Veſlels are propacated, and the Mem- 
brane of the Marrow is continucd trom one to 
another, and by which the Mcdullary Oi 
has the liberty of flowing out of the large 
Cavity into the lciſer, and out of one ima! 
Cavity into another, Bur there is a great 
yaricty in the number ot the Pores belonging 
ro every ſuch Cavity, even the lecond or 
ſmalleſt fort; in ſome there are oniy rwo,one tor 
receiving, the crher fer tranſmitting. fome of 
the Cavitics have three or tour, or more; in 
which there is this diifcrencc that ftorae have 
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ſeveral into one and the ſame, others have a 
paiſage into ſeveral, or all the ſmall Cavities, 
char are next to them, by ſo many lingle 
Porcs. 

Where theſe ſmall Cavities, and the poro- 
firy, which arifes irom them, were conſiſtent 
with the ſecuriry of rhe Bones, that is, where 
rhere was no neceſlity ro contrive in their 
ſtructure that order, which would give the 
orcateſt ſtrength and folidity, they were ca- 
pable of, cither becauſe they have not fo 
great a ſtreſs put upon them at any time, 
or becauſe they arc ſo thick and ſhort, 
that they are in no great danger of being 
broken, and where the quantity of Marrow, 


which theſe ſmall Caverns are capable of 


receiving, anſwers to the exigence of the 
part, as in thoſe Bones, which are not arti- 
culated; in all theſe Nature 'could without 
any danger or prejuaice make their ſubſtance 
within all ſpongious, and has choſe ſo to do, 
ſo by lodging the Marrow in the ſmall Cavities 
formed berween the Plates, docs intermix 
with a!l that part of the ſubſtance of the 
Bones that Medullary Oil, which was ne- 
cefſary to preſerve them from growing too 
dry, and fragil, which was a more caſie, and 
immediate way to anſwer this end, than firſt 
to ſeparate, and depoſite the Marrow in one 
large Cavity, and afterwards to fupply ir to 
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the ſubſtance of the Bones by Pores in that 
manner, in which it is diſpenſed ro thoſe 
Plates, whoſe contiguity, and union renders 
a Bone ſolid. 


Of the Biroop-VessEis 
of the Boxes. 


Proceed now to pive an account of the 

Blood-Veſlcls of the Bones , which arc, 
as in other parts of the Body, of two ſorts, 
ro wit, Arteries, which convey the Blood 
into them, and Veins, which ſerve in the 
reduction of it to the Heart, after it has 
paid a Tribute of ſome certain Particles to 
thoſe Glands, which ir touches upon in its cir- 
culation. And both theſe may be ſaid to be 
of two forts, that is they arc aſſigned to two 
ſeveral parts, ſome to the Medulla, and others 
to the ſubſtance of the Bones in order to their 
Accretion, and Nutrition. 

The Mcdullary Blood-Veſlels will fall morc 
properly under our conſideration, when [1 
come to treat of the Marrow, I thall there- 
fore defer the particular notice of them rill I 
come to ſpcak of that, As tor the nutritious 
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*Arteries, there are ſeveral of them belonging 
to a Bone, and every one of them, that I have 
obſerved, enters the ſubſtance of a Bone at a 
diſtin&t Foramen, only I once met with two, 
which made their entry by the ſame paſlage. 
The moſt conſiderable of them enter at one 
end of the Bone, and the contrary to that 
where great numbers of the Veins have their 
exit, and in the large Bones of the Joynts, 
where they are moſt obvious to our obſerva. 
tion, they plainly enterat that end, which is 
next the Trunk of the Body excepting in the 
Scapula; and becauſe they are Arteries, they 
do not alter the colour of that part of. the 
Bone, which therefore is whiter than the other 
extremity, or where ever the Veins, which 
are red, and more numerous, do paſs out. 
From that cnd of the Bone, at which they 
enter, they have a tendency towards the other 
extremity. Some of theſe I have ſeen running 
amongſt the Laine in the moſt folid part, 
and where the Plates have been contiguous, 
and traced them a conſiderable way together, 
obſerving them to be ſometimes conſpicuous, 
and indced Jarge conſidering the cloſe unition 
of the Platcs, and the fſolidity of the part, 
that they paſſed through, and in any part of 
a Bone, whilſt it is Cartilſaginous, they are . 
plain'y to be obſerved, and more cafily tol- 
lowed. Now though in ſome parts of the 
Bones 
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Bones there is little, and in ſome no appearance 
of Blood-Veſlels, yet that they arc in the 
whitcſt part of a Bone does evidently ap- 
pear in the examination of any part of one 
that is yet Cartilaginous, and that they are 
very numerous, I have found ſome reaſon to 
believe trom a conſiderable FZcchymojis I 
have met with in a folid and perfc& Bone, 
in that part, which ſeemed to have been na- 
turally white, and to have given as little ſuſpi- 
cion of ſuch a thing, as any part of it. 

The Nutritious Veins, it I may fo call 
them, that is thoſe, which convey the Blood 
back from the Nutritious Arteries of a Bone 
are very Numerous, not throughout the 
whole or in every part of it, but where the 
Arteries terminate, For as they do not pals 
through the ſame Foramen, fo neither do they 
keep 1uch a ſociable courſe as to run one by 
another in the ſubſtance of a Bone, as they 
often do in other parts. This was ncither 
neceſlary, nor convenient : Not neceſſary be. 
cauſe the deſign of the Veins being to 'carry 
back the Blood to the Heart,to long as they con- 
veniently anſwer thar end, it 15 ſujiicient, lct the 
courſe in which they proceed be cither this way, 
or that.It was not convenient, tor as there appears 
inthe ſtru&ure of theſe parts a providence ſtu- 
diouſly contriving what was neceſſary tor their 

zmitude, and ordering whatever was requi- 
lite 


in the BoNEes. 77 


ſite to be done, and might be injurious to it, in 
ſuch a manner, as to make one conſiſtent with 
the other, ſo here that the paſſages, by which 
the Nutritious Blood: Veſlcls are diſſeminated, 
might not be too large (which we may rea- 
ſonably ſuppoſe they would have been, it they 
had bcen fo capacious as to give a paſlage to the 
Vein, and Artery together) where cver any of 
the Nutritious Arteries terminate, be it abour 
the contrary extremity to that, where they en- 
tcr, or in fome intermediate part, the Veins, 
which ſucceed to them, inſtead of running 
along by the Arterial Channels, and continu- 
ing their courſe within the ſubſtance of theſe 
ſolid parts, paſs out immediately at their ſu- 
perficies, and their paſlape in the ſolid part of 
a Bone is ſo ſhorr, that vaſt numbers ot them, 
it not all, ſeem to be at their cxit our of the 
bony ſubſtance,ſingle Veins continuing diſtinct 
from the extremity of thoſe ſmall Arteries 
they ſerve to, that they never come to tall 
into apy common Channel before they arrive 
upon the ſurface of the Bone, which I do ſup- 
poſe from their Number, and the minureneſs 
of them. 
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Some Obſervations of the 
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Lthough the Teeth are of the Claſſis of 
Bones, yet having ſome things particu- 
lar, I ſhall give a diſtin& account of ſome few 


obſervations I have made of them, and they 


conſiſt of rwo different parts of a diverſe ſub- 
{tance, the one 1s of rhe nature of a Stone, 
the other 1s truly bony. 

The firſt may well be faid to be Stone, 
when it has the hardneſs of Stones, the folidi. 
ty of Flints themſelves, fo as inthe ſame man- 
ner to reſiſt the impreſſions of the Saw, and 
has beſides ſomething of a ſhining, or gliſter- 
ing brightneſs, as the hardeſt of Stones have, 
though after all it muſt be confeſt that ir is 
often earen away, and will be diſlolved in 4q#a 


fortis, which Flints will not; which, as it 


ſhews us how injurious ſtrong acids are to this 
part, may direct us to the ule of better means 
for whitening the Teeth, than Spirit, or Oil 
of Vitriol, or any thing-of that nature. This 
I call the Cortex of a Tooth, and is plainly, 
and caſily to be diſtinguiſhed from the other 
part. 
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part. The ſeveral parts or /?ri2 of which it 
conſiſts, differ in their poſition trom the Strings 
in the bony part, not lying {treight in the 
length of the Tooth, bur on the ſides oblique, 
near to a tranſverſe poſition in ſome Animals, 
and upon the upper part of the Dentes Molares 
where the bony ſtrings are tranſverſe, and art 
the very point, or extremity of the ſharp Teeth 
they are in a manner erect, The figure of 
theſe /krze in the Teeth of ſome Animals is 
ſtreighr, in ſome a little, and in others more 
oblique as in thoſe of Men, in which I have 
obſcrved them to have the ſimilitude of a 
Bow, the convex part of whoſe Arch on the 
ſides lies obliquely downward, and the con- 
cave upwards, with the lower end planted, 
and fixt upon the fide of the internal or bony 
part, which gives them a Baſis to reſt upon, 
{0 that when any thing preſics upon the other 
extremity, they are in no danger of being 
protruded out of their place, having fo firm 
a Foundation to ſtand upon, and being fo 
diſpoſed , that all impreſſions are made nor 
laterally, bur at one end of them, and ſo as to 
make the greateſt advantage of their Baſis, 
in reſiſting that force, which might move, 
and diſorder them. 

Conſidering the Teeth are deſigned for the 
breaking, and diflolving the parts of our ſolid 
tood, the reaſon docs appear why that parr, 
Which 


* tim, 
eg "IL. — 


—_— : Rt ” » Se Ir. 
=—> < - Ls AI 204 he - Dad - - k.* =» 4 «+ _——_— 
_ _ —_ WS py _ _ - my — — Y 
FTI IE rover meg el is SE IT Oe : = CY — : < Mc 
OTIS Io - 4 RE = - w—_ _ Men CA OY —_— = ond een % - prank. £5 


<5 
IE St; _ 
> Bo BAESELE > = 


Rd 
_ 


80 Of - the Teeth. 


which ſtands our of the Gums, and is the 
immediate inſtrument of Maſtication, ſhould 
at leaſt be caſed with a hard and ſtony Cor- 
rcx, otherwile they would be more caſily in- 
jured by their action, and ſenſibly worn a- 
way. Ir is true ſome other Bones are rubb'd 
one apainit another at their articulations, 
where they are of a more ſoft and tender 
nature, without any ſenſible injury ; but then 
there is a continual ſupply of an oily, and 1 
mucilaginous Matrer, which prevents their 
attrition, which neither the poſition, nor the 
Office of the Tcerh does admit. 

When a Tooth is broke, and this ſtony 
part is viewed with a Microfcope, it repre 
fents almoſt a Saw, or rather the incqua- 


ro ſome Steel Tobacco Stoppers, excepting 
only the obliquiry ot the f{rz2, So that th: 
parts, or (which I am apt to think it con 
ſiſts of ) the Lamzne of it are formed with 
ſuch incqualities, that they are applyed, and 
joyned together by the way, and in the man 
ncr of a Suture, the Teeth, or ridges of one 
lying into the notches of the other. 

This part docs not fcem to be allowed any 
ſhare of that medullary, and oily ſubſtanc: 
which is ſuppiyed to other Bones, and is nc: 
wholly wanting to thar part of a Tooth, 
which is truly bony. For beſides thar I could 
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zever diſcoyer any thing of a moiſt or oily 
nature infinuated into it, nor obſerve any thing 
of an Oil to ſwear our of it, either in a Ske- 
leton, or when it has been extracted from one 
living, it would be fo far trom doing any ſfer- 
vice here, and preſerving the natural tempe- 
rament of this part, that it would be more apr 
ro deſtroy it, as it is, and ought to be ex- 
tremely dry, and hard, and ſeems to have 
ſomething peculiar in its nature, and conſti. 
rution, which preſerves it from being fragil, 
or friable without the aſſiſtance of any oily 
matter. And whether that Maxcas, which is 
found ſticking upon the Teeth, is ſupplyed 
from within, and paſles out of it, is to be 
much queſtioned,and it ſeems rather to beſome 
viſcous, or gummers, and terreſtrial parts ſup- 
plycd from the Salva. And however a Tooth 
is thought to grow beyond its natural length, 
when its oppoſite is wanting, yer this is not fo 
certain as not to admit a diſpute. IT have ob- 
ſerved that in ſome Teeth, when thoſe which 
ſtood againſt them have been gone, there has 
been no elongation. And it ir were fo thata 
Tooth took an occaſion to increaſe its Jengrh 
trom the want of that, which was oppoſed to 
ir, and of that preſſure, which it made upon 
ir; why do not the Tecth continually pro- 
trude their lateral parts, and acquire an ex- 
rr2ordinary thickneſs in that part of the Cor- 
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tex, where there is not the preſſure,and oppoſi- 
tion of another Tooth ro hinder it 2 T hat there- 
fore, which ſeems to be an elongation, may 
rather be thought ro be the protruſion of a 
Tooth from an extravaſation, and the preſſure 
of ſome nutritious juice flowing into the 
Socket, as we find after a Tooth tis extracted, 
the ſuccus nutritius of the Jaw is thruſt forth 
into the Cavity, and fills the Alveo/zs with a 
bony ſubſtance. Or it the Tooth does after- 
wards grow, and excced its ordinary length, 
the addition, that is made toit, does not ſeem 
to be inthe Cortical part. Ic is rruc,we cannot 
well imagine that ſo thin a ſubſtance, as hard 
as it is, ſhould ferve a Man his whole lite 
time without a reparation, ſo that we muſt 
ſuppoſe as ſome of the parts are worn off, 
they arc renewed. But when the Teeth as 
well as other parts, have a certain and con- 
venient magnitude preſcribed ro them, and 
the ſolidity eſpecially of this Cortical part 
fixes the limits of its increaſe more firmly, 
and makes them more immoveable than they 
ſecm to be in any other parr of the Body; l 
cannot think thar the ſtony Cortex has any 
preternarural increaſe after the oppoſite Tooth 
is gone. 

This ſtony Caſe or Cortex in Men, thc 
Lion, and other Carnivorous Animals covers 
all that part of every Tooth, which ſtands 

Qut 
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out of the Gums, but when the Tecth come 
ro be prote&ted by them, ir grows thinner, 
and quickly terminates: neither was it ne- 
ceſfary thar ir ſhouid be 1o thick, and ſtrong 
where it is covered fo as not to be expcſcd ro 
that violence, and thoſe impreſſions, which 
the naked part ſo often mects with. In the 
Dentes inciſores, and Caxint both of Men, and 
Beaſts all that parr, which ſtands our of the 
Gums, is covered with fuch a Cortex ; butin 
the Dentes Molares there is a great dift-rence. 
For in Horſes, Sheep, Goats, the Antilope, 
the Rhinoceros, and tuch Beaſts as live upon 
Graſs, and Corn, the baſis or that exrre- 
mity, which lics out of the Gums, is not 
covered with ir, bur only the ſides, and it 
runs to that extremity, where it ends in a 
ſharp edge, bur ſomerimes there grows over it 
a bony cruſt, and whereas in Men, and Carni- 
vorous Animals there is none of this ſtony 
ſubſtance within the bony part, it is other- 
wiſe in theſe Animals, in whoſe Grinders 
there is the ſame ſort of ſubſtance within mixt 
with that part, which is bony, and that in 
ſeveral places, which riſes up likewiſe with an 
edge above the bony part, and is often con- 
rinucd to the extremity of the Roots: and 
there does evidently appear a contrivance of 
Providence in the formation of theſe parts in 
ſeveral Animals, accommodating them to the 
2 nature 


CI 
Cad 


ry _- - hut - 
($ - "—_ % Wu Lg Oo 
* ARP7_e I oi 
a CIR ee ron erent Aer er 
une —— _— 


I Eg - ” Py = I 
LS I ROT IE. 2 es £0,” > 
9 + yl C 5 : Re tl 


7 _ : : F< Py 
. - . —_ Wn "S202 F 5, C7 4 
= 2 - ” —— " ws yy a. We WE * T3 af 87” 2% & +: 
Ss - - > ” YE ENDS EA Wie - OR I. _'3 
* -: "4 "-W 4 ® - 4. SUR LS IS 0s : i rc) Ry” 
*%. aa. -<Þ at = va E-o 7 IF >»: n - 7 wo ” ® 
- P.+> pA 50 >—&- Mo ao - £L Oo pa j 2 FP"; _ cl D ; ogy oe s p prrzd _ — 
- wg = Le ah: og ng — wy. ao." OR ING. fe. Gap 
_— SA. -.* EI 5, -.  a"w7 20 " = gs _— 
4: yo "- - q 


Sr 07 


_Y my 
nn, 
== vg 
aut” 4:5 
Pager, oY 
2 + indy 
or. A $22 4 


84 Of the Teeth. 


nature of the Food, which the Animal lives 
upon. In Men, whoſe Food is generally ſoft, 
and more fit to be broken into pieces by com- 
preſſion, than to be ground, they are obtuſe, 
In the Lion, Tiger, Dogs, and ſuch Creatures 
as eat Flcih, bur are frequently. entertained 
with no tenderer Food than Bones, though 
they are covered with a ſtony Cortex, 
they are ſharp with ſeveral points. In thoſe 
Beaſts, which arc maintained by Graſs, Hay, 
and Corn, this ſtony part riſes up in ſeveral 
places in ridges, with a kind of edge, and 
does anſwer to the incqualitics of a Mill- 
ſtone In Hogs, that cat Fleth, as wel! as 
Graſs and Corn, they arc covered with a 
ſtony Cortex, but formed in ſuch a manner as 
makes them of a middle nature, and fit for 
the maſtication of both. 

Underneath the Cortex in humane Tecth, 
and other Carnivorous Animals, {and within 
the ſame ſtony ſubſtance in other Beaſts ) and 
within the Gums is another part of the Tooth, 
which is truly bony, And this Bone (for fo 
I may lawfully call it) conſiſts of Lamine 
as other Bones do, which I have plainly ob- 
ſerved and diſtinguiſhed in a Horſcs Tooth. 

From the different nature, and folidiry of 
theſe two parts of the Tecth is rhe reaſon evi- 
dent, why they arc oitcn io haſty in their de- 
cay, when the cxtcrnal or ſtony part is once 
broken 
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broken off, thar they quickly grow rotten, 
and hollow, when the Cortex, which is much 
the thinner part endures ſo many years, and 
is daily employed withour any ſenfible detri- 
ment, and upon this account it is, that when 
the Gums are catcn away, ſo that fome part 
of a Tooth, which is not defended with a 
ſtony Cortcx is laid bare, it is croded, when 
that part that naturally ſtands our of the 
Gums, and is by ſuch a ſolid ſubſtance ſe- 
cured, ſuffers no ſuch injury. 

The Tecth have ajl of them in that part, 
which lies within the Gums a Per:e/teum, but 
not that Membrane, which is common to the 
other Bones. For that, which immediately 
inveſts ſo much of them as is covered with a 
Membrane, 1s not a continuation of the Pero» 
keum of the Jaw-bone, but 1s united to, or 
rather propagared from that Membrane, which 
covers the Gums, and is common to the whole 
Mouth, which Joes not terminate with the 
Gums, but when it comes to their extreme 
edge, turns in, and is reficeted berween the 
other {ide of the Gum, and the Tooth, then 
it deſcends into the Alveolus, and adheres im- 
mediately to thoſe parts of the Teeth, which 
lie within. With the Mcmbranein ſome Tecth 
iS communicated to their Roots, cipecially in 
the upper Jaw, ſome parr of the hard, and 
fleſhy fubſtance of cho Gums, by which 
G 1 the 
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the Teeth arc faſtned more firmly in their 
Sockets, And becauſe they arc parts, which 
ought to be firmly fixed, there 1s the fame 
contrivance for the ſtrong adheſion of their 
Membrane, as in other Boncs, to wit inc: 
qualities, or ſuperficial Cavities, which in 
large their ſuperficics. In Men they arc often 
depreſſions or Pits of an irrcgular figure, 
though in ſome humane Tecth there are cir- 
cular Furrows, which are conitderably wide, 
In the Teeth of the Rhinoceros [ likewiſe find 
broad and circular Furrows. In the Tecth of 
a Tiger theſe incqualities are alſo Furrows, 
Which are remarkable, and numerous, bur 
they are ſtreight, and run from one end of the 
Tooth towards the other. 

But though the Teeth themſelves have no 
part of the common Perioſteam, yet it comes 
very near them, for the Sockets, in which 
they ſtand, have it. The Perigſteam,which cc: 
yers the Jaw-bones running to the edges ot -rhc 
Alveoli, or Sockets, turns into thoſe Cavitics 
being on one ſ:de contiguous to the Bone, 
and on the other to thar fleſhy ſubſtance, 
which helps to faſten the Teeth more firmly, 
and where none of that hard fleſh intervenes, 
it does coalcſce with the Membrane, which 
docs immediately cover that part of the 
Tooth, that lies within the Gums, and they F 


make as it were but one Membranc. 
There 
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There is one thing particularly remarkable 
in the Tecth, which other Bones do not 
ſcem to pretend to, and that is Nerves. The 
reaſon of the diftegence ſeems to be chiefly, 
if not ſolely for the fake of that part, which 
is deſtitute of a Membrane : and to auſwer 
for the want of the Perioteum. Though the 
deſign, and ufe of the Tecth would not admit 
of a Membrane in that part, which is imme- 
ciatcly employed, and do act in Maſtication , 
yct it was neceflary that ſhould have an in- 
flux of ſpirits to aſliſt in its accretion, and nu- 
trition, whereupon the Teccth have every one 
of them a Nerve, that ſupplies them to this 
part. The Nerve, which runs along in the 
Jaw, and from whence the Nerve of every 
particular Tooth is propagated, is plainly a 
faſciculus of other lefier Nerves, which I have 
tound to be more in ſome than in others. Some» 
times they have been fixteen, ſometimes 
twelve, and in a humane Jaw I once ob- 
ſerved no more than ſeven, But all theſe 
ſmaller Nerves are diviſible into leſs, till ar 
laſt they reſolve into minute Filaments. The 
Foramina, by which theſe Nerves pals into 
tic Tooth, are viſible with the help ot a 
magnifying Glaſs, and many times without 
it, and there 13 always one to-every Root, 
and in a Tooth which has had oaly a fingle 
G 4 Root 
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Root I have met with two paſſages, one on 
each ſide, and the Foramen where it 1s ſingle 
is not always formed art the very extremity 
- the Root, but very often a little on one 
ide. 


The SeconD 


DIS COURSE 


O F 


ACCRETION, 


AND 


NUTRITION. 


HE ncxt thing, which I am to 
ſpeak of is the manner of the Bones 
Accretion, and Nutrition, which 
as indeed the growth, and nouriſh- 

ment of all the parts of the Body, are hard 
to be underſtood, and explained. That Ac- 
cretion is by the addition or appoſition of 
new mattcr, and that Nutrition is a reparati- 
on of thoſe parts, which are continually cx- 
pended, are accounts , that are cafily given, 
and as caſily underſtood. But how the nu- 

tritious 
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tritious Particles arc ſeparated, and ſupply*d; 
how they are proportionally diſpenſed to all 
the ſolid parts of the Body, and regularly 
diſpoſed of 3 how Accrction is performed in 
young Animals till they grow to a convenj- 
ent, and the ordinary magnitude of their own 
Kind, and comes to ceaſe after the dimenſions 
of the Animal arc carricd to the common and 
natural limits ſet to every Species, are not 
ſo caſic to be explicated. However I have 
made ſome cſlays, and although fome unlucky 
objection or other has made fome thoughts I 
have had about this Argument miſcarry, yet 
I have formed and conſidered of one Hypo- 
theſis, which gives me ſome fatistaftion, and 
cyen the confidence to expoſe it to the obje- 
Ctions, and to ſubmit ic to the cenſure of 
greater Philoſophers, and better Judpes, 

To compleat an account of Accretion, and 
Nutrition, there are three things to be con- 
ſidered, and explained, the firſt is rhe man: 
ncr how the nutritious matter is ſupplycd, 
and apponed to the parts of younger Ani- 
mals ſo as to givcan increaſe to their dimenſi- 
ons. The ſecond is what it is, that puts a ſtop 
to this in a convenient time, or how it comes to 
paſs that Accretion ceaſes when the Animal is 
grown toa due magnitude, and the ordinary 
iimits, that arc preſcribed by Nature to the 
Specics, which it is of, The third, and tat 
| thing 
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thing ro be enquired into is, What Nutrition 
taken ſtrictly is, and how it is pertormed : all 
which I ſhall do at large as it concerns all the 
parts in general, and then I deſign to give an 
account of the growth, and nouriſhment of 
the Bones in particular irom the gencral Hypo- 
theſis, which will lead me to the conſideration 
ol ſome morbid atteCtions of the ſeparts, where 
their nouriſhment is particularly concerned. 

I ſhall not go about to mention, or object 
againſt the Philolophy of others about theſe 
appearances, but only offer my own thoughts, 
and take my own method to cxplain them, 
only where any thing, that is plauſible, and 
itands in competition with my Hypotheſis, 
occurs, I ſhall be ſo natural as to endeavour 
tne defenge” of what my own Thoughts have 
brought forth. 

I thall begin firſt, and explain the manner 
now the parts in young Animals are nouriſhed 
ſo as to be extended 1n all their dimenſions. 
And firſt the nutritious Particles are ſupplycd 
from our daily Aliment, afſuming after Con- 
coction, and a due ſeparation of the purer 
from the more groſs, and feculent parts the 
form of Chyle, which through the LaQteal 
Vellels pailes into the Blood, taking in in its 
way a juice from the Lymphedu&ts, in which 
there ſeem to be many of the juxuriant Par- 
ticles of the Succus nutritizs of the _ 
rom 
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from whence they ariſe, which communicates 
ſome nutritive parts, and improves the nature 
of thoſe in the Chyle, which arc deſigned tor 
nouriſhment, and atrer this milky juice comes 
into the Blood, and arrives at the Heart, the 
parts, which are ro make the nutritious juice, 
and are as yet impertcetly Concocted , are 
there fo broken and attenuated, as to be a- 
dapted to the Pores, which are to ſeparate them 
from the Maſs of Blood ; and diſpoſed for a 
ſeparation, atccr which they are conveyed by 
the Arteries-to all the parts. That the nutri- 
tious juice is ſupplyed trom the Maſs of Blood 
is ſuppoſed, and granted by che greateſt part 
both of Speculative Philoſophers, and Pl:y- 
ficians, and therefore I nced not trouble my 
ſelf much ro prove it, or argue for, ic, oniy [ 
mention this to give a more pertcCt account 
of what we arc now concerned about, and to 
trace our nouriſhment from its firſt original. I 
know there arc fome wonld caſt this thing up- 
on the Nerves, who plcad the obſervation of 
an Atrophy, which often attends the parts, 
thar are paralytick, ro prove it. And I contels 
they have a plauſible Argument from it tor 
their Opinion, and it may tecm to preſs, hard 
upon that, which is more commonly received, 
when they argue thus, that the part, which 
is aftected with a Palfic is often imminiſhed, 
though rhere be a Pulſe, and an influx ot 
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Blood into it. Now it the nutritious Juice be 
ſupplyed from the Maſs of Blood, how ſhould 
a parr, that is paralitick want it, and decreaſe 


' in any of its dimenſions, when the Blood, in 


which we conceive the Szccas nutritizes 1s COn- 
tained, continucs 1ts influx into it. But an 
obſtruction of the Nerves we all allow in this 
caſe, and as the influx, and ſupply of the nu. 
tritious Juice is rationally to be ſuppoſed to 
be cut off by thoſe obſtruftions, ſo we muſt 
conclude, that it naturally flows in thoſe 
Channels, where the obſtruction is made, 
that is in the Nerves. TI ſhall not ſtand now 
to anſwer this Obje&tion, but when TI have 
oftered my thoughts concerning the manner 
of Nutrition, I ſhall ſhew how according to 
my Hypotheſis an Atrophy may be the con- 
ſequence of a Palſie, though the nutritious 
Juice be naturally conveyed by the Arteries 
to the ſeveral parts, and with the other ſan- 
ouineous parts continues its circulatory courſe 
in the arterial Channels of that part, which 
is Paralytick, and labours at the ſame time 
with the ſymptom of an Atrophy. 

Secondly, Though the nutritious Juice be 
contained in the Blood, and ſupplyed trom ir, 


it is not the whole Maſs of Blood, nor any 
portion of it indifterently that is fit to be 
' United to, and to give an increaſe to any parts 


| of the Body ; but they arc a peculiar fort of 


Particles: 
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Particles, that arc every where diſpenſed fer 
this end, ſuch as will torm a ſubſtance of the 


ſame nature, which the part, that chey augment | 


is of. And this Juice not only is difterent from 


other humours, both thoſe that are excremen. Þ 


titious, and ſuch as arc otherways uſeful, bu: 
we have ſome rcaſon to think that there is a 
difference even in the ſucc#s nutritiss it ſelf 
For where the Nature, and Conſtitution of 
one part arc remarkably diverſe from them of Þ 
another, as in the Bones, and Fibres, there 
the nutritious Particles ſeem likewiſe to bc 
diftcrent. 

How far the difference lies between the mul. 
cular, membranous, and vaſcular parts I leave 
to others to inquire, to better, and nicer judg: 
ments to determine. Though I cannor- bur 
fay I do conceive that there is no difference 
in the ſuccus nutritizs of thele parts, only in 
the manner or order, in which the Particles of 
it are diſpoſed in their appolition, fince, as it 
is commonly known, in Iſſucs and about the 
edges of them, the nutritious Juice of the 
Skin does often produce fleſhy Excreſcencies, 
ſuch a Flcſh as 1s different from the nature of 
the part, which itis tonouriſh. And alchough 
the Excreſcence from thence made be different 
from the Skin, yer it is certain that it is from 
the ſuccus nutritins of the catis, ſince the 0- 
{tio continut 15 madc in that part, upon _ 

tic 
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| the nouriſhment after ir is ſeparated by rhe 


nutritious Glandules extravaſates, and by 


| ſticking round the edges of thoſe Foramina, 
| by which ir iſſues our lays the Foundation, 


and by the gradual addition of it felt raiſes the 
Structure of thoſe Excreſcencies. It cannot 
be thought to be the nouriſhment of the fleſhy 
parts diſtinct from that of the c«z7s, for the 
wound inflicted does not reach fo deep as to 
ſer open the Caxaliculz of the fleſhy Fibres, 
and to give a preternatural paſſage to their 
nutritious parts; but in Men there intervenes 
the Membrana adipoſa between the cutrs, and 
any thing of Fleih, excepting in the Lips, 
and two or three placs more. 

Be there a difference, or not it is always ge- 
J1tinous, and this not only our reaſon per- 
ſuades us, as it is requiſite it ſhould be ſo to 
diſpoſe it to adhere and unite to the parts, 
bur there is that ſometimes, which ſeems to 
demonſtrate it to our very ſenſes, T mean in 


Ganglions, where the material cauſe of the 


Tumor is rather the nutritious Juice of the 
nervous or tendinous parts cxtravaſated than 
any preternatural humour, or matter, For 
although I do nor ſuppoſe that the ſuccas nu- 
tritias of the Body is from the Nerves ; yet 
they have as other parts a ſupply of it for 
their own nouriſhment, which I take ro be 
all the ſaccas nervoſus that they have. Now 

| the 
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the matter, whichis colle&ed intheſe ſwellings 
is always a ſort of Gelly, which may help to 
inform us what the nature of the nutritious 
Juice 15. 

Thirdly, The Particles, which ſerve tor 
nouriſhment are ſeparated from the reſt of the 
Maſs of Blood betore they can aſſume the di- 
ſtin&, and propet form of a nutritious Juice, 
or be employed in the augmentation of the 
parts. For if we ſuppoſe that they are ſup- 
plyed and caſt upon the parts immediately by 
the Blood circulating through them, it we 
imagine, according to Diemerbroet's notion, 
that the nutritious Particles as being a part of 
the ſanguineous Maſs and circulating through 
the whole Body, are by the power of their 
motion driven againſt the ſides of the Vellels, 
which contain that Maſs of Blood, and ſtriking 
into the Pores ſtick there, and as one end of 
the Particles thus driven in fills them, fo the 
other extremity, which ſtands out forms ano- 
ther Series of new Pores for the infixation, 
and unition of new parts: Ifay, if we take up 
with this Hypotheſis, then we muſt make rhe 
Blood immediately to waſh every part that 
is nouriſhed, ſo that either Nutrition muſt bc 
monopolized by rhe Veins and' Arteries, . or 
we muſt grant an extravaſation of the Bloos 
fo as ro touch upon every finple Fibre, thar is 
nouriſhed, in its circulation, which will be 


[oh 


_ a A. A... 7”) YT77_"[7_”©—_—  ——_— 


. 
to make the whole Body to conſiſt of no- 
ching bur ſanguifcrous ducts, beſides other 
Objections, which I ſhall not ſtand co men- 
107. 
| Fourthly, This ſeparation of the nutcitious 
Juice is made by Glandulces or plandalar Pores, 

which may properiy enough be termed Glan- 
dules, as they ſerve for the ſame Office, to 
wit, Secretion, Theic nucritious Glandules 
we cannot ſuppole to be generally placed ar the 
cxtremitics of the Arteries. For, beſides thar 
we cannor upon this ſuppoſition conceive how 
every Fibre, and every part of thar Fibre can 
have the nutritious parts ſupplyed to it, it is 
impoſhble ic thould be ſo in rhe Glands, where 
the extremities of the Artcrics are occupyed 
by Giandules of another nature, thar ſepa- 
rate another kind of liquor, and tuch as is 
evidently not deſigned for the nouriſhment of 
thoſe parts, as to inſtance only in the Kid- 
ncys, it is plain rhat ar the extremities of the 
arterial Veſſels in theſe Glands are placed rhe 
Glandules, which ſerve for the ſzparation of 
the urinary S2rum, 1o that there 15 no convye- 
nience for the ſiruation of other ciſtin&t 
Glandules, and thoſe which are there ſeated 
being the colatory parts, that ſeparate an Cx- 
crementitious humour, cannot be thought co 
be the Organs, that ſeparate and ſupply the 
matter, that nourithes them. Therefore I do 
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conceive, and I think not without very good 
rcafon, that there are Glandules, or particular 
Pores adapted to the figure of the nutritious 
parts, whicharec to paſs through them tormed 
in the fidcs of the Arterics, every where as 
they proceed, almoit in the ſame manner as 
the Glandules are ſcatcd in the ſmall Inteſtines, 
by which the Chyic 1s ſeparated trom the 
Fezces, and penetrates the Gurs into the lacte- 
al Veſiels, only there is this difference that 
the lacteal Glandules are planted along the 
ſmall Guts but on one ſide of the Canalc, 
whereas thoſe, that ſerve for Accretion, ani 
Nutrition are ſcated on every fide of the ar: 
terial Channel, and ſupply a ſuccus nurritiss 
to all the Fibres and other parts which lic im- 
mediarely round abour, or very nigh to them. 


Now as we cannot fuppoſe that any of theie 


Glandules are ſcared ar the extremitics of the 
Arterics in any of the Glands of the Body, fo 
the ſituation I aſcribe ro them, makes them 
conſiſtent with other Glandules in the fame 
Artcry, ſo that we may cafily apprehend how 
the ſame Arteries which ſerveto the Glandules, 
that ſeparate the particular humour of that 
Gland, fcrve alſo tor the ſupply of that Juice, 
which nourithes it, as it is made no matter 
of doubt but they are the fame. And not on 
ly ſo, bur this firuation is more convenient tot 
the ieparution, and ſupply of the ſuccus 1 
tritiu 
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tritius to the whole Body, it it be not thar, 
which only can anſwer this deſign of Nature. 

And now I am ſpeaking of the ſeparation 
of rheſe Particles, par:ion the digretſion, if I 
ſuffer my {clf ro be ied a iirtle by this occaſion 
our of the propoled method ot my Diſcourſe 
ro conſider the manner, in which glandular 
Secretion is performed, which being explained, 
will help us ro underſtand how nor only this, 
but all the humours, which Nature extracts 
from the Maſs of Blood, are feparated. 

Ic is true there is a diverſity in all Glands, 
thar ſeparate a dificrent Liquor, bur yer there 
are ſeveral general things, in which they all 
agree, ſo far as their Office is Secretion with- 
9ur a reſpect to rhe particular Liquors, which 
they ſecern. 

To what I am foing to fay concerning this 
great affair of Nature , I muſt premiſe that 
natural Law of Motion, that all Motion in irs 
own Nature, or proper tendency is dire 
from irs Centre, or terminus 4 quo, or to uſe 
the great Philoſopher Des-Cartes's own words 
ſpeaking of Motion, Altera lex Nature eſt ; 
unamquamgque partem materie ſeorfim ſpefta- 
tam non tendere unquam, ut ſecundum ulas li- 
neas obliquas pergat mover , fed tantummodo 
{ecundum reftgs 3 and that it never does bur 
from ſome oppoſition, and the occurrence of 
another Body either fixed , or differently 
H 2 moving 
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moving incline to an obliquity, and even every 
Body that is moved circularly, docs endeavor 
to recede from the Centre of that Circle, which 
it deſcribes. And although when a folid Body 
being In motion meets with another, which 
nas a greater power to ſtop ir, than that has 
co perliſt, ir is reverberated ; yer there are 
ſome Bodies, which are nor in their own Na- 
rurc fo fir, and ready to be retletted, as thole, 
which are viſcous, ſoit, or fluid, and be they 
ſolid or not, yet when there is a continuati- 
on of matrer, which from the terminus 4 quo 
prefſes them on with a greater force than what 
they have to recede with, ſo long they will 
not be reflected, though there lics a refiſtent 
Body in the way of thei: dire Motion, bur 
it there are any lateral and oblique paſſages 
they will continue ro move on that way, which 
offers it {elf faireſt for, and comes neareſt to 
the line of their direct motion. 

Now tor the particulars, whercin the gc- 
neral 2grcement between all Glands lies they 
may be reduced to theſe Heads. 

Firſt, All Glandshave their YVafa Adferenta, 
or Veſſels to convey to them that Maſs from 
which the Particles, or that particular - hu- 
mour, which they ſeparate, is extracted. 
Theie Vcſlels in thote _ which ſeparate 
any hamour from the ſanguincous Maſs, are 
commonly Artert?3, ram it cannot be at- 
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firmed thar they arc always fo. For in the 
Liver it is known that the bilious Juice 1s can- 
veyed in the Maſs of Blood to the Hepartick 
Giandules by Veins, the Jena Porte, and the 
branches of ir, which belong {to oſs the old 
term) to the Parenchyma of That large Viſcas. 
But generally they arc of the arterial Kind, 


and ſuch arc the Veſſels, which carry _ 


Blood and the nouriſhing parts contained in 
to the nutritious Glandules, only in rhe _ 
I now mentioned, as the Vena Porte does 
perform the Ofhce of an Artery to the He- 
- patick Glanduics, ſo I do conceive it has 
the ſame ſort of nutritious Glandules, as the 
Arterics every where have, formed inthe ſides 
Of It. 

Secondly, To thcſe Veſlels, be they Veins, 
or Arterics, belong {mail Glandules or fecre- 
tory Organs, w hich ſeem ro be formed from 
tne exterior Tunicle of the Vaſa adferentia ex- 
panded, and in a peculiar manner modified, 
and that the Veza Porte might have a Tunicle 
to ſparc for this en, 1t has a Coat extraordi- 
nary, immciiarely . communicated trom the 
Membranc, which cloaths the Liver, From 

hence we may have the reafon, why the Veins 
nave fewer Coars than an Artery , becaulz, 
Where the one terminates, and rac other ariſe, 
there is one Tunicle taken off for the ſorma- 
ton of the Glandules, which tor tho moſt 
H 3 Part 
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part are placed at the extremities of the Yaſ/; 
adferentia, whether they are Arteries or Veins, 
yet not ſo univerlally but that where ir is morc 
convenient, or rather ncceſlary for accomplith. 
ing the ends, for which the Juice is deſigned, 
they arc ſeated on the ſides ot theſe Veilels, 
as thoie thar ſerve for Accretion, and Nutriti- 
on. They are aiways fo ſcared as to be ex 
poſed to the appulſe of the Blood, thar like 


2 (hoar they have the Waves of this Red Se 


continually beating upon them, and they ſtand 
fo as to favour the motion of the Particles, 
that they are to ſecern, and their tendency in 
a right linc, at leaſt more than the Vellcls 
which the rcſiduous Maſs continues its courle 
into. This is evidently ſo in thoſe Glands, 
in which the Glandules are ſeated ar the cx 
cremities of the Vaſa ad/erentia. For 25 ſoon 
as the Blood is arrived at thoſe extremities it 
is reflected, the Veſtels, through which ir is 
afterwards to continue its motion, run com: 
monly dirc&ly contrary to the couric, which 
it held in the Veſlels, that convey it to the 
Glandules, So that when the Blood is come 
to the extremitics of the Vaſa ad/erentza, the 
motion of it afterwards, and its progreſſion 
into the venoſ2 Veſſels, which couvey it back 
ro the Heart, do nor anſwer to irs natui al tet 
dency; whereas the Glandules are cunvent 
ently firuared for ſayouring the dire} motion 
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of the Particles, which they are to ſeparatcs 
and thereupon the Particles ot the Liquors 
which they fecern, do naturally or in obedi- 
ence to that Law of Motion, reſpeCting its 
tendency, which I firſt mentioned, preſs upon 
them, and endeavour to proceed into them. 
And how this aſſertion, that the firuation of 
the Glandules is ſo contrived, and ordered as 
to favour the tendency of that matter, which 
theyeſecern, more than the Veſlels, which carry 
the Blood back to the Heart, I fay how this 
holds true in the Glandale Nutritie, I ſhall 
preſently ſhew. 

Thirdly, Theſe Glandules have Pores or 
Paſſages, by which they receive the Particles, 
which they arc appointed to ſeparate. In this 
all Glands do neceſſarily agree that their Glan- 
dules are perforated on that fide where the 
Blood beats directly upon them, which Per- 
foration is their ſecretory Pore, Befides which 
they have another, whereby they diſcharge 
and empty themſelves commonly into Ducts, 
which meet in one common Receptacle, Tho 
there are ſome Glanguics, thar {:2m ro cva- 
cuate themſelves by their exoneratory Pore 
into the Maſs of Blood. 

Fourthly, art the rermirarion of thoſe glan- 
dular Pores, by which tae parts of the Li 
quor produced by every Gland arc fevaratcd, 
or on that ſide, which lies next to the ſma!] 

HH 4 Cavity 
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Cavity of the Glandules there ſcem to be 
Valvcs or _ 2 Formation as 1s cquivaicnt to 
them, For although the Glandules themſelves 
arc 10 rs that the Particles, which are {2- 
paratca by racm, when they ſtrike azainit 
them and the paſſages are clcar, and obtain 
their natural figure, cannot bur in obedience 
1oLhat gatural Law of Motion, I have taken 
notice of, advance into them z yet we find thar 
Ene particular Ducts leading {rom the Glan- 
cules, ro the Receptacles, or any large con- 
Yances, run in ſeveral Glands plainly con- 
Ry co the courſe of the Arterics, ſo as ſome: 
times to make a ſociable progreis with the 
Veigs, at lcait for fome way : fo that the 
courſe of theie Ducts 1s as comarary to the 
2atural tendency of the Particles, which they 
convey, as that of the Veins 1s, as to inſtance 
again in the Kidacys, there autoplic it {cl{ does 
tcl] us that the 7464/1 urizarii, which carry 
the Urine to the Pelvris, after it 15 ſeparated 
by the Glandu'sy Renales, run as contrary, to 
courſe of the Arterics, and the tendency of 
theurinary ſerum, whilttit is moving through 
thoſe Arteries with the other parts of the 


tanguincous Maſs, as the Venole Veſlels do. 


And there! ”_ when the Particles that are ad- 
mines. and ſeparated by the glancuiar Porcs, 
are ence entered intro the Gl; ancuics, they haye 
no farther ro ro in 2 line more direct, and 
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azrecable to their tendency, than it they were 
carried into the Veins ; but the tendency of 
rtacir motion mult neceſſarily be altered by the 
variation in the courſe of thoſe Ducts, and 
being obliged to a refleftion ſome of them 
might regurpitate into the Artery, if there 
were not Valves, or ſuch a contrivance in the 
ſecretory Pores as not only makes them ca- 
pable of giving the Particles they are to ſepa- 
rare leave to enter, but denies them likewiſe 
the liberty of returning, 

I know there is one thing may be objected 
azainſt ir, to prove that ir is not neceſſary 
there ſhould be Yalves or any thing like them, 
and that 15 that the continual ſucceſſion, and 
impulle of new inatter is a ſufficient proviſion 
againſt the regurgitation of any Liquor or 
Particles of it intothe Blood by thoſe glandu- 
lar Pores, which had beforc ſeparated them. 
For the Particles which are already ſeparated, 
ſeem to be obliged to proceed from the Glan- 
dule into the Duct, trom the continual pret- 
ſure, and protruſion of thoſe parts, which 
come immediately atter them. 

But Secretion being the grand affair of Na+ 
ture,upon which not only our Health,and Well- 
being as we are Animals, but our very Lives 
do depend, ir muſt be thought in a bulineſs 
of ſo much importance the has taken care for 
carrying on ihar great and neceflary Work by 
pivins 
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giving the part, in which itis to be performed, 
all the advantages in its Structure, which it is 
capable of : eſpecially when we conſider thar 
though there is in the Veins, and Lympharick 
Veſſels the ſame reaſon to make fuch a con- 
trivance unnecctlary, though there is the con- 
tinual influx, and ſucceſſion of the humours, 
which they convey, to propel any parts of 
that tpatrer, which had before cntered in- 
to, and are moving in the Channels of thoſe 
Veſſels; yer we find that they have their 
Palves to hinder the regurgitation, or reflux 
of the Blood, and Lympha in them, and to 
promote rheir progreſſive Motion or Circula. 
tion, and that even where rhey are flreighr, 
and therc is nothing in their courſe to alter 
the tendency of the humours, and ro diſfpolc 
them to a refleftion. Nay, even inthe Heart 
at thoſe paſſages into the Arteria Pulmonaris, 
and the Aorta, where the pretiure of the ſub- 
ſequent Blood upon thac, which flows imme- 
diarcly before ir, is more violent than in any 
other part of the Body: Nature has not 
thought the ſucceſſion of one part of it to 
another, and rhe power, which one has to 


propel the other, an infallible remedy again{t 


the reflux of that, which is already thrown 
into thoſe Veſſels; but ro mike the progreſſi- 
on of it more certain, and necctlary, has plantca 
at the paſſage out of the Ventricles thot- 
{trong, 
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ſtrong, and remarkable Yalves which we call 
Semilunares, How then can we think that 
the Glands, which ſerve (eſpecially ſome of 
them) for great, and neccflary uſes, that ſtand 
ar a greater diſtance from the Heart, and con- 
ſequently have a lels violent appulſe of the 
Bicod, and where one part of the Liquor, 
which they ſeparate, make a more languid 
prefſure upon another, ſhould be deſtitute of 
this advantage ? 

Fifthiy, and laſtly, To the Glands belong 
alſo Blood-Veſlels deſigned tor carrying oft, 
and conveying back to the Heart that part of 
the Blood, which had nor the liberty ro enter 
into their Glandules. 

' The impediment, which hinders the pro- 
grels of thoſe parts of the Blood, thar return 
by theſe Veilels, into the Glandules, is two- 
told, one is neceſſary, the other contingent, 
Thar which is neceſſary lies againſt thoſe Par- 
ticles, which are not in their figure adapted 
to the glandular Pores, or are of fuch a magni- 
rude as renders them uncapable oft entring in- 
to them : That which is accidental prevents 
the ingreis of many of thoſe Particles into thc 
Glandules, which are both in figure anc 
magnitude adapted to their Pores, and of the 
ſame nature as thoſe, which at the ſame time 
are ſeparared by them. Where it is not þ-- 
cauſe the Glandulcs in themſelves arc unca- 
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pable of admitting them, that they pats by 
them into the reducent Veſlels, but from the 
anticipation of other Particles of the ſame 
kind occupying the mouths or Porcs of the 
Glandulcsin thar inſtante, when they arc ready 
zocnter. For the Blood being naturally in the 
hurry of a rapid motion there is no ſuch 
thing as ſtopping or expectationin the Artcry. 
So that it is impoſſible bur ſome Particles 
ſhould flip by the Glandules, which ought ro 
ſeparate them, whilſt others arc in the paſ- 
ſages. And hence partly it comes to pals that 
the Blood after ſo many Circulations, and 
the Secretions performed in thoſe Circulations 
docs {till ſupply to all che Glands thoſe Par- 
ricles, which they naturally fecern without a 
continued ſucceſſion of Chyle; as partly from 
= comminution of ſome parts, whoſe magn:- 

e before they are farther attenuared by the 
rk and Spirits, renders them uncapable of 
penetrating the glandular Pores, 

The Vcilcls, which carry oft the reſiduou; 
Blood in the Yi/cera, and other Glands, aftcr 
it has paid a Tribute to them, are the Veins, 
and the ſame kind ot Veſlclz do perform this 
Gfice to the nutritious Gianuules, but not ſo 
immecdiaccly.For they not veins feared ar the ex- 
cremitics; but in the {t425 of the Arterjes, the 
Blocd docs not fo foon as it hus ſupplyed ſome 

cf the nutritious Particics ro the Glandulcs, 
preſentiy 


BR OR... aw. AA A th. mo vo as 


P——D 


my IO >) y NV_ yp 


& 


The manner of Glandular Secretion. 10g 


preſently ſhite irs Veſſels, and flow into the 
Veins, but continues its courſe in the Artery 
atterwards. So that it is the Artery, that 
docs immediately convey the Blood from theſe 
Glands, unleſs there arc any of them placed at 
the extremities of the Artcrics in fome parts, 
as it is probable there are in the Nerves, and 
Muſcular parts, and in the ſubſtance of the 
Bones, where thoſe extremities do not ſeem ro 
be occupyed by other Glandules. But yerar 
laſt the Blood, when ir has paſicd by all the 
nutritious Glandules in an Artery, is received, 
and carryed away by the Veins. 

From what I have faid concerning the pe- 
neral agreement of all Glands in their Structure, 
and the Veſlcls belonging to them, and the Law 
 - Wherebyall Bodies,that aremoycd, are directed 

in their natural rendency, we ſhall find it no 
difficult thing to conceive how all the humours 
of the ſeveral Glands are ſeparated, and to 
explain the manner of glandular Secretion. 
As for that ſeparation, which is made by the 
Glandules of the Y;{cera,and wherever they are 
ſeated ar the cxtremitics of the Vaſa Adferentia, 
there is this account may be piven of it, to wit, 
that the Blood being carryed with a quick, 
and violent motion to the extremities of thoſe 
Veſſels, which fupply it ro the Glands, all 
| the parts of it are there endeayouring to pro- 
| ceed in a right line, and with this endeavour 


they 
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they neceſſarily preſs upon the ſecretory Or- 
gans, which are there placed , which being 
ſeated in the way of rheir motion, and fo as 
ro favour their tendency in a more ftreight 
line than the Veins, which run contrary to it, 
they are continually importuned by thcir preſ 
ſure to entertain them, and all the Particies of 
the Blood, it they could have the liberty of 
continuing their motion in that line, whick 
they endeavour to procced In, would more 
readily proceed into the Pores of the Glan- 
dules, than be reflectcd into the Veins. But 
although therc is an appulſe, and a preflure 
of all forts of Particles in the Blood again{ 
theſe Glandules, it is not poſſible they ſhould 
all of them continue their motion into them, 
fo long as the Glandules injoy their naturai 
rone, and their Porcs obtain their proper t: 
gure ; they are only thoſe, which have ſuc!: 
a figure, as adapts them ro the ſecretory 
Pores, and are of fuch a magnitude as mak; 
them capable of penetrating them, thar can 
be admitted, and theſe are the Particles, vi 
which the humour that 1s naturally ſepararee 
by every particular Gland, does conſiſt, whilit 
others, that are differently figurared, and ſome 
of thoſe, which are capable of entring thc 
glandular Pores, bcing hindered by more for- 
ward Particles are hurried into the Veins. 
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When I make the adaptation of rhe figure, 
and magnitude of the parts, which are to be 
ſeparated, to thoſe Pores of the Glandules, 
which ſecern them, to be the great reaſon why 
they have a tree patlace into them, when 
ſome others are neceſſarily exciuded,.and why 
every Gland is lo conitant in the ſeparatidn ot 
its proper, and natural humour, ſome may be 
ready to object that there are Particles of a 
different figure ſeparated by every Gland, ſo 
through the glandular Porcs in the Kidneys do 
paſs both aqueous, and ſaline, and through 
thoſe of the Liver, beſides falr, and aqueous 
Particles, ſome, which are of a ſulphurcous 
nature, and ſo in others. And fince it muſt 
be granted thar the Particles of all theſe Prin- 
ciples are of a different figure, we cannot ſup- 
poſe the adaptation of their figure to that of 
the Pores to be the reaſon why every Gland 
docs ſecern fuch or ſuch a humour, when it is 
impoſlible thar the figure of more than one 
ſhould correſpond to it; and theretore we 
muſt allow ſomething of a ferment to preci- 
pirate it, and to pive 1t its peculiar Nature. 
To this it may be anſwered that it is not here 
{uppoſed that the Pores of the Glandules are 
agreeable in their figure to the Particles of 
any one pure Principle, whether ir be Salt, 
Sulphur, or any of the reſt, ſince there are 
noge of theſe to be found ſincere, bur the 
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Particlcs ſeparable through the Pores of any 
particular Glanaules, are, as I have already 
ſaid of the Conſtituent parts of a Bone, a 
compoſition of two, or more of thoſe, which 
we cail Principles, and from their proportion, 
and the manner of their union in a Particle 
does ariſe the form, which accommodares it to 
the figure of the Pore, which it is to pene- 
trate. And do we not find that there is ſuch 
an agreement, and ſuch an aptitude in ſome 
of th:m, which we call Principles (and which 
perhaps may be yet more ſ{tmple, and fewer, 
chan we ſuppoſe them) to unite, thar all the 
power of rhe Fire, and the tricks ot rhe Chy- 
miſls could never ſeparate any one of them 
ſo that they could pretend ro exhibit it 
finccre. 

Bur ro come to the nutritious Glandulcs, 
which it docs more properly concern us to 
ſpcak of at this time, I have ſuppoſed that in 
their ſituation they arc different from all others, 
that ſeparate any Juice or humour 'trom the 
Mats of Blood, that whereas others are placcd 
at the extremities of the Veſtels, which con- 
vey the Blood to them, theſe are ſcared on 
the ſides of thoſe Vellels. I did likewiſe eb- 
ſerve thar there is ſomething like their firua- 
tion in the Lacteal Glands of the {mall In 
teſtines, where all the Pulpe of our di- 
gelted Foo, cipecially in the Jejunam, and 
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the 7/con paſles from- one Glandule to another 


ſucceſſively, and yiclds the ſame ſort of Li- 
guor to ſeveral Glandules in the ſame Canale, 
as it is reaſonabie to think that the Blood ſup. 
plics the nutritious Juice to ſeveral glandu- 
lar Pores in every ſingle twig of an Artery. 
Though this firuation of the nutritious 
Glandulcs be different from almoſt all others, 
yer is it not irregular. For it we conſider 
how ready they ſtand in this poſition for re- 
ceiving thoſe Particles, which they are to ſe- 
parate, and for the continuation of their di- 
re& motion, I do not ſce if their uſe would 
have admitted of ir, and they had been 
diſpoſed in the manner and order of the 
Glandules of the Yiſcera, that they would 
have been placed more conveniently for the 
performance of their Otiice of Secretion, than 
now they are. Neither is that propofition I 
laid down that the Glandules are ſo ſeared ag 
to favour the rendency of the Particles, which 
they ſecern, and their dire& motion, at leaft 
more than the Veins contraaicted by the fi- 
tuation of theſe. Nay, it is ſo tar trom rhis, 
that it is demonſtrable they are more advan- 
tagcoully placed, and fo {cared as to give the 
Particles, which they are to entertain, leave 
to move forward in a more ſtreight line than 
thoſe, which are ſeated at the extremities of the 
Vaſa Adferentia do. For the motion into _ is 
rom 
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from ſome part of the arterial Channel, thouzh 
we ſuppoſe it to be a ſingle {treighr ewiy, 
more dire& than to the extremity of thar 
Artery. This will evidently appear to be 
ſo, if we conſider how the Arterics as they 
proceed arc contracted, and grow leſs, and 
leſs, for if a ſtreighr line were to be drawn 
from ſome part ot the artcrial Channel, where 
it is large, to begin ata little diſtance from any 
one ſide of it, and to run that way, which the 
Artery tends, it would, attcr it was carricd 
a little way, run through the Coats, or that 
ſide of the Artery, which it is next to. So 
that whatcver moves jorward near the fide 
of the Artery, where it is more large, mult 
neceſſarily, when ir advances forward to that 
part, where the Artery is ſo contracted, that ihe 
ſide of it is drawn into the place, where the 
ſtreighrline of that matters motion runs, there 


I fay it muſt neceſlarily ſtrike upon, and preis 


againſt that part of ir. So thar if it mcets 
there with a free and convenient palſlage, it 
does more naturally proceed into that Porc, 
than paſs on farther in the arterial Channel, 
where it is put ſomewhat out of its dirct 
Road, and obliged to an oblique motion. AS 
juppoſc in the ſecond figure Tab. 1. a, a, a. 
to be an Artery gradually contracted, as it 
proceeds towards 54. and the Particles of the 
Blood c,c. to be moying in it from the con- 

rrary 
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trary extremity, when any of theſe Particles 
are advanced in the Artery as far as d, 4. the 
line of their dircct motion does not run to- 
wards þ, bur on in the lines e, e. towards f; 
ſo that th:ir endeayour will be to proceed in 
thoſe lines, and they will neceſſarily make a 
preſſure upon the ſides of the Artery at &, d. 
Beſides, that the Blood does thus ſtrike a- 
gainſt the ſides of the Arteries, and that with 
a force ſufficient to carry any Particles of it 
through, and beyond the Coats of thoſe 
Veſſels, if there only be paſſages agreeable 
to the figure, and magnitude of any of them, 
is evident ro our Senſes in the Pulfe, and rhe 
violent eruption of the Blood, when any one 
of them is pricked. 

The Particles therefore, which are deſigne1 
for nouriſhment, being carricd by the mcti- 
on impreſt upon them, and their natural 
tendency whilſt they are in motion, withrthe 
other parts of the Blood againſt rhe ſides of 
the Arteries, preſſing upon them, and finding 
Pores convenient particularly tor their paſſage, 
and the continuation of their motion in a 
tight line, do proceed into them, leaving the 
reft of the Maſs of Blood to continue its courſe 
in the Artery, and our of that into the Ve- 
noſe Channel. And having entred the nutrj- 
tious Glandules they are preſſed forward by 
every ſyſtole of the _— as the contraction 
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glandular Ca- 


Vities piacec 111 Te {1 K2S of it more NarroVy, 
and perhaps by a power of contraction, 
which may be in the Glandules themſelves ; 


or {ub{lidence of it renders the 


and they are propelied by Particies of the 
ſame nature coming behind them in every 
Diaſtole of the ſame Veilel, till they are driven 
into tac Interſlices of rhe Fibres, of the bony 
Strings, and every other part, where the Sp1- 
rits moVe, Where it is evident that they will 
lie in the way of the Spirits motion, and then 
they come to be more immediately employed 
in the Accretion of young Animals. 

From the ſuppolirion of thele nutritious 
Glandulcs, and the manner in which the {xccus 
#utritius is ſupplycd toall the parts, as I have 
explained ir, I might give ſome probabic ac- 
count of an Anafarce, and the manner how it 
is produced, but I muſt conftder I have been 
alrcady a Tranſprellour, and deviates too much 
from my Argument, ſo char I muſt expcct fome 
other opportunity to ſpeak of that. 

For the bettcr underſtancing now the nu- 
tritious Particies are managed, when they arc 
ſeparated by theſe Glandules, and thrown into 
the way of the Spirits motion, I {hall lay down 
theſe following propoſitions. 

Firſt, Thar as the Svirits have a dircct mo- 
tion 4 termino ad rerminum, ſo have they 4 
circuiar or rotatory motion turning m_ 

encir 
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their own Centers, Neither do I ſuppoſe a 
rotatory as well asa direft motion in the Spt- 
rits merely to forve my preſent purpele, and 
witzourt any other reaſon, than that I may 
accommaciatc their motion ro my Hypotheſis, 
but if we coniier the Spirits fimply in them- 
ſcives,and without any relpcct tothe part, that 
they act in our nouriſhment, we cannot think 
otherwiſe than that they do rozare in the line 
of rhcir dire} motion, when we find in the 
projection of a Stone out of our hands, or 
out of a Sling that it turns round as it moves 
forwatd. And ro inſtance in ſome things, to 
which the nature of the Spirits ſeems to have 
a very near accels, as Fire and the Rays of rhe 
Sun, do not the Scintillule ſtruck off from 
a Flint plainly move round their own Centers? 
Do not ſoine citz&s of Fire, and the Rays of 

| the Sun difcoycr more than one fingle, or a 
| dire&t motion in their Parricies 2 For how can 
we conceive that they thould inkind!le com- 
buſtible Bodizs, thar are folid, and melt the 
moſt obdurar2 Merals, diſunite rheir parts, 
and diſſolye their rexture merely by a dire&t 
- preſſure, which withour ſuch a violent rotati- 
| 010f rhe fiery Particles as diſtrats, and moves 
| the Particles ot the Body, which is melted or 
{et on fire, ſome one way, and ſome another, 
| would propel or cicvate the whole Hoes of the 
| folid Body ar the ſame time wichour diſturbing 
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the order, or altering the ſituation of thoſe 
parts of it, which are fixed, and united. But 
I think I need nor inſiſt upon any argument to 
prove a twofold motion in fiery Particles, when 


the notion, which Philoſophers now general- 


ly have of the nature of Fire, may fave me 
the trouble of arguing for that, which I would 
here ſuppoſe. Which being granted may po 
very far to perſuade us, thar there is the ſame 
varicty of motion in the Spirits, 

Secondly, The Spirits will endeavour to 
remove whatever lies in the way of their mo- 
tion. What Body ſo ever is moved, as it has 
a natural coatus to perſiſt, fo it will offer vio- 
lence to any thing, that lies as an obſtacle before 
it, proportionable to the power of its motion, 
enccavouring either to drive it forward, and to 
make it comply with its own ſtrcjght rendency, 
when the impreſſion is direct, or to divert, and 
caſt it off to one ſide of rhar line, in which it 
moves, which is done when the 1mpreſlion is 
more lateral, or the Body moving acts upon 
thar, which is moved, by arotatory motion. 

Thirdly, The Spirirs by the power of their 
circulatory Motion or Rotation will carry the 
nutritious Particles to one ſide of thar line, 
in which they move, if there either actually 
are ſpaces to entertain them, or any can be 
forcibly obtained by the power of thar mott- 
on, which determines them rhirher ; I ſay the 

| Spirits 
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Spirits Will rather carry them thus laterally, 
than give them a dircct tendency, ſince the 
ſuccus natritias 1s liquid, and gelatinous, and 
the parts of it not lo fit to maintain a direct 
motion, but apr to adhere, that when the Spt- 
rits impinge againſt them, and when the nu- 
| tritious Particles apply themſelves ro the Spi- 
rits, they will certainly move circularly with 
that part, which they ſtick to. But che Intcr- 
ſtices of the nervous Fibres, and of che Strings 
of other parts being replered with Spirits, it 
is plain rthar the nutritious parts, when they 
arc by the Spirits Rotation carried to any fide 
of thoſe Interſiices, between which and rhe 
Spirits there is no diſtance or vacuity, will 
have ſome ſtop, ſo that they adhere there, 
and are not able to proceed any tarther in that 
Circle, in which they were moving. Suppoſe 
a Bowl running upon the ground, and the 
moſt forward part as it is in motion meets 
with, and ſtrikes upon any matter, that is 
viſcous, the matter adhering to it will turn 
'. with it, and fo thar, and the part, which it 
ſticks to, will be both in their Circulation 
brought ro the ground at the fame time, and 
the Bowl running cloſe to the ground, though 
it has nothing to confine it, and neceſſarily ro 
keep it down on the other ſide, does not carry 
all the matter quite round, but preſling it a- 
eainſt the Earth leaves ſome part of it ſticking 
I 4 bchind, 
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behind, whilſt the Bowl it felf proceeds. Sup. 
poſe it were a Body, that were not viſcous, 
only it is not ſo ſolid as to be reyerberated by 
it, as a piece of Cotton, Wool, Cloath, or 
any ſuch thing, we find ir docs nor receive ſo 
much a dire& motion from that of the Bow], 
which 1s ſo, as a Jatcral from its Rotation, 
ſo tha if any thing of their nature occurs, the 
Bowl in turning will drive it towards the 
Ground, which is to one fide of irs direct mo- 
tion, And indeed when the power of a ro- 
tatory motion in one Body acts upon another, 
that is truly ſolid, the natural tendency of rhar, 
which receives the impreſſion, is not dircQly 
forward from that part of the Body, from 
which ir received it, bur lateral], | 

 Fourthly, Whilſt the Animal is young, and 
tender, the tone of the parts is more lax, the 
Fibres are more tenſile, ſo that in any interme- 
diate part between their extremitics they are ca- 
pable of yielding to a preſſure, and receding la- 
terally, and whilſt rhe Particles arc not yet uni- 
ted they arein a capacity of being removed and 
ſet at ſome diſtance one from the other by the 
inſinuation of any new matter between them: 
And thus the bony parts, whilſt they are ſott, 
and cartilaginous, are in ſuch a ſtate, that thc 
Particles of one ſeries can be moved laterally 
from them of another, and thoſe of the ſame 
{cries are capable of receding from one another 
ar iheir extremities, Fitthly, 
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Fifchly, the ſame power of the Spirits Ro- 
ration, that carries the nutritious matter to 
the ſides of the Fibrils, of the Strings of the 
Bones, or any other part, will by crowding 
this matter againſt them, oblige their Particles 
to recede laterally, and by driving it into the 
Interſtices berween the extremitics of the Par- 
ticles ſet their cxtremitics at a preater diſtance 
from one another. 

I ſhall now ſee how far, and fairly we may 
be able with theſe propofitions to ſolye the 
Phenomenon of Accretion, and give a parti- 
cular, and ſummary account of the manner, 
how it is performed. The nutritious Particles 
therefore being ſeparated from the Maſs of 
Blood by their proper Glandules, and carryed 
into the Interſtices of the fibrous Threads, 
and of the Strings of the Bones, come under 
the diſpoſal of the Spirits, and the power and 
influence of their motion. And were there 
not ſuch an aCtive Principle to give a motion 
to the Particles of the nutritious Juice, and 
to diſpoſe of them, to preſerve the Interſti- 
ces, into Which they flow, free from thoſe 
obſiructions, which a matter of ſuch a gelati- 
nous, and viſcous nature as renders It unca- 
pable of diffuſing it ſelf freely, and being 
otherwiſe equally diſtribured ro all the 
parts of a Fibril, or bony String, would be 
apt to create, how ſoon would they clog, and 
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obſtruct the Interſtices, and intercept the 
nouriſhment, which is neceſiary for the increaſe 
of thar part, which lies beyond the obſtrufion, 
and ought to have a ſupply of the ſaccus nu- 
tritizs from that Glandule, whoſe ſecreted 
Juice did firſt produce the obſtruction 2 So 
then the Spirits in their paſſage meeting with 
the nutririous Particles lying in the way of their 
motion, Will naturally endeavour to remove 
them by a preſſure ariſing from that, which is 
natural to all Bodies, that are put into motion, 
a diſpoſition, and a conatas to perſiſt in it. 
There ſeem to be two ways, which the 
Spirits have, as they have a twofold motion, 
to clear their Road, and to prevent the inter- 
ruption of their flux, and the alteration of their 
tendency, one is by communicating a direct 
motion to the Particles, which lie in their way, 
and ſucha degree of it as ſhall make them move 
with an equal velocity, which muſt be done 
by that, which in themſelves has a dircCt ten- 
dency, or elſe by driving them laterally, by 
working, and winding them to cne fide of 
that line, in which they move, which is done 
by their Rotation, Bur whilſt rhe Fibrils, 
and bony Strings are capable of receding, and 
giving way to the preſſurc of the nutritious 
Juice,the Spirits muſt ncceſlarily act upon it by 
rhcir Rotation, as it 1s gclarinous, and of an 
adhering quality, fo thar they muſt carry it 
ro 
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to the ſides of the Interſtices, in which they 
move, and drive it upon the minute Fibres, 
berween which thoſe Interſtices are formed, 
But ſuppoſing the Spirits could at this rime 
att upon it by their direct as well as their 
rotatory motion, this would not neceſlarily 
divert, or keep off the nutritious Juice from 
the Fibres, which lie on one fide the line of 
their dire motion. For although a Body 
moving ina ſtreight line will make ſuchan im- 
preſlion upon another, that lies in the way 
of its tendency, as ſhall transfer a dire&t mo- 
tion to*itz yer the incidence of one may be 
ſuch, and it may in ſuch a manner impinge 
againſt the other, as to communicate a lateral 
motion to it by that, which in it ſelf is direct. 
Bur then there muſt be room to lodge this 
nutritious matter in, that the Rotation of the 
Spirits may be able to carry, - and fix it on 
one ſide of the line of their direct motion. 
For if it could not do this, but the nouriſhing 
Juice lay always under the power and preſ- 
ſure of their dire& motion, it muſt neceſſarily 
be diſturbed, and driven along in the Inter- 
ſticks, in which they move, ſo that it could 
never have leave to fix upon their ſides, and 
unire. As for the ſpace therefore, or vacui- 
ty, which is requiſite to this end, though there 
is no place actually void before the ſuccus nu- 
tritius is driven upon the fibrous —_— 
an 
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and bony Strings, becauſe the Spirits fill the 
ſmall Channels, in which they arc moving, 
yet it is obtained both in the Bones, and Fi- 
bres, as in all other parts by that torce, with 
which the nutritious Particles arc driven upon 
them. For whilſt the Animal is young the 
Bones are ſoft, the fibrous parts arz very ten- 
der, and the Particles of which they conſiſt 
not ſo entirely, and firmly united, as they af. 
terwards appear to be, So that the nutriti- 
ous matter crowded again!{t them by the Ro- 
tation of the Spirits does extrude them [a- 
terally, and taking poſleſſion of that room, 
which che preſſure of ir makes, does adhere 
to the fides of them, and ſo makes an addi- 
tion to their craſiirude. And as it thruſts 
them our latcrally, ſo that part of the nutri- 
tious matter, which is carried by the ſame Ro- 
tation of the Spirirs to the Interſtices, which 
are between the extremities of the Particles, 
of which the parts conſiſt, being driven in 
like a wedge, it cauſes them inſcnſibly ta re- 
cede, and ſets the extremicy of one Particle 
at a preater diſtance irom another, (yet by 
ſuch inſenfible degrees, and in ſuch a manner 
tnat the continuity of the part is ſtil! pre- 
ſerved ) ſo that the line, which they lic in, will 
be extended, and every Szrics of them e- 
longatcd, where the nutritious matter fixing, 
vcing unitcd, and becoming a ſubſtance of rhe 
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ſame nature as the part is of, which it gives 
an increaſe to, adds tothe length of ir. Thus 
the Spirits ſo long as the Particles of the Bones, 
and other parts arc capable ol receding, and 
will make room to entertain the nutritive parts 

ur of the way of their direct motion, will drive 
thcm upon the ſides of the bony, and fibrous 
Strings, and by that preſſure oblige them to 
recede, where the ſuccus nutrizizs not only 
has time, and liberty to adhere to them, bur 
by the Spirits Rotation as they continually pals 
by is kept cloſe and contiguous to the parts, 
until ir is more firmly united, and as the 
nouriſhing Particles, that are once lodged 
there, arc crowded nearer to one another by 
thoſe, which are afterwards ſupplycd, and as 
ic were knocked cloſer together by the rota- 
cory motion of the Spirits, the matter con- 
tracts a ſolidity, and ar laſt aſſumes che na- 
cure of the part, which it nourithes. 

Thus are performed the ſeparation, the 
diipenſation, and difpoial, and laſtly the uni- 
tion of the nutritive parts to thoſe of the Bo- 
dy, which they augment. So that I have 
finiſhed that part of this Diſcourſe, which 
concerns Accretion ſo long as it procceds, I 
ſhall only obſerve how reaſonable it is to 
think that the gelatinous nature, the viſcoſity 
of the ſuccas nutritims, and its coming in the 


way of the Spirits motion do retund the vio- 
lence, 
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lence, and quickneſs of it, and conſequently 
temper that hcat, which the Spirits continu- 
ally maintain, and that the Heetical heats, 
which attend Conſumprions, and often follow 
upon great evacuations, arc from the want 
of this gelatinous Matter to lie in their way, 
ro check, and balance that violence, and ve- 
locity, with which they move. 

But I paſs on to the ſecond thing to be con- 
ſidered, which is the reaſon of the limits of 
an Animal's growth, and what it is that puts 
a ſtop to ir, when the Animal is increaſed to 
the convenient and ordinary magnitude of the 
Species. This is either from a defect of the 
ſuccus nutritius , and becauſe the nature of 
the Ferments, which ſerve tor ConcoCtion, 
and Chylification, and the Crafts ot the Blood 
at that time, when Accretion ceaſes, undergo 
ſuch an alteration, that the one does not pro- 
duce, nor the other contain ſuch nutritive 
parts as are fit to be ſeparated by the nutri- 
tious Glandules: or elſe theſe Particles are 
ſtill ſupplied ; bur when they are ſeparated, 
and carried into the Interſtices of the fibrous, 
and bony Strings, or any other part, they 
have not leave to fix, and are not united to 
the part, which they are fic to give an incrcalz 
to. Thar the firſt is not the Reaſon is cvi- 
dent, For although rhe Blood, and Ferments 
like other termenting Liquors may undergo 
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{ome alteration from time, though the Blood 
may be thought to amit much of its firſt ſ\veer- 
nels, and ballamick nature, and to grow 
ſharper, or more acrious With age, and tho 
we ſee it is ſo altered atrer ſome certain time 
as ro contain, and ſupply a Liquor, which was 
| not before to be ſeparated, or obſcrved as thar 
which in Men ſerves for propagation, and we 
might reaſonably ſuppoſe that an alteration in 
the Blood on the other hand renders it unca- 
pable of affording ſuch a ſuccas, as it' had 
yielded before, that as Nature produces one, 
when it is neceſiary, fo ſhe puts an end to the 
other, whenitis not. I ſay notwithſtanding 
all this we cannot ſuppoſe ſuci an alteration 
and ſuch a defeCt ro be the thing, which puts 
a ſtop toan Animal's growth, I mean natural- 
ly, and where the Animal is in a healthtul 
State, For it plainly appcars that there is a 
| ſuccus nutritius, Which 1s fit to be apponed, 
\ and to give an increaſe to the parts atter the 
Animal ccaſes to grow, in that there js a re- 
paration, and that not only of the fleſhy parts, 
but even of the Bones, when they have loſt 
ſome part of their ſubſtance, as Diemerbroek 
tells us of an adult perſon, who had a part 
of the 7:4ia ſawed off, that afterwards the 
Leg was extended to its former length, and 
atter it was Sect, was kept quier, and freight 
in a wooden Cradle, and by a Callzs, which 
we 
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we cannot ſuppoſe to be any other than the 
ſuccas nutritius of the Bones, ſhooting trom 
the ends of both thoſe pieces, where the 
Fracture was made, the loſs of thar parr, 
which had been taken off was repaired, and 
the broken pieces again united, and the ſame 
is more commonly ſcen in the Skull, when ir 
has been trepan'd. 

The reaſon therefore of this limitation ] 
take to be becauſe the nutritious Particles, 
when they are ſeparated by the Glandules, 
and carried into the Interſtices of the fibrous 
Threads, of the bony Strings, and the other 
parts, are not ſuſtercd to lodge, and unite to 
the parts, waich they were wont to nourith, 
and the reaſon of their diſturbance is, becauſe 
the Fibres arc ſo tenle, their proper parts fo 
contiguous, and the extremities of the bony 
Particles ſo firmly united, that they will no 
longer recede, and make room to entertain 
them, where they may be our of the way of. 
the Spirits dire& motion. For aithouch the nu- 
tritive parts, when they are driven by the Ro- 
tation of the Spirits againit che Fibres, and the 
Strings of the Bones, can oblige them, to 
long as they are more lax, and tender, and 
their Particles more weakly and not univer- 
fally united, to give way, and fo thruſt them- 
{elves into, and fix in a place, where they are 
out of the way of the Spirits direct aries 

anc 
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and although ſo fong as the Spirits have a 
power cither to force them laterally, or to 
2move the cxtremity of one from another, 
and to make an Interſticc between them, they 
will by their circular motion carry the nutrt- 
rious Particles to one fide, and fix them upon 
the filaments ; yet when the Strings, or fibrils 
are fo ftrcjght, and rheir Particles fo entirely 
united, that rhey can no longer give way to 
the prefiure made by the Spirits Rotation, or 
the nutritious Particles ated by chem, to rhat 
there is now no poſlibiliry of obraining any 
place, by which convenience the Spirirs may 
make uſz, and have the benefit of their rota- 
tory motion to carry the nutritious Parrti- 
cles to one fide of thar Line, in which 
they moye, the ſuccus nutritius though it 
continues to be afterwards ſupplyed , can- 
not have the liberty to lodge, and unite as it 
did before. For {till the Spirits naturally en- 
deayour to remove them, that they may ncij- 
ther ſtop their motion, nor alter their renden- 
cy, and now they begin to act upon, and to 
agitare them with their direct motion, which 
inſtead of driving them to, and fixing them 
upon the Fibres, and Strings of the folid parts, 
will carry them along in the ſmall paſſages or 
Interſtices, in which they move ro the cxtre- 
* mities of thoſe Interſtices, to the habit of the 
Body, and to ſeyeral Glands, by ſome of which 
K they 
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they arc excerned, and continually ſpent, And 
though the incidence of one Body moving in a 
ſtreight line upon another may be ſuch, as 
will communicate a latcral motion to it; yer 
where thcre is no ſpace for the Body agitated 
to move laterally, or obliquely into, it will 
neceſſarily lie under the pretſure of that Body, 
which moves it, which pretſure will drive it 
along in that paſſage, wherein they are both 
moying. So the Spirits, though they have a 
rotatory motion; yet as they fill the ſmall 
Cavities in the fibrous parts, and the Chan- 
nels, through which they move in the Bones, 
eſpecially when the Blood is in the beſt con- 
dition,and moſt capable of ſupplying a Nouriſh: 
ment, they can no longer faſten any of the 
nutritious Juice upon the fides of the Inter- 
ſtices, in which they flow, or ſuſter ir to lodge 
quictly, and fix there, then the parts will 
recede , and allow ſo much ſpace as will 
reccive the nutritious matter to one {ide of the 
line of their direct motion. As ſuppoſing a 
Ball exactly fitred to the Cavity of a Tubeto 
be moving from one cnd rowards the other, 
and that it likewiſe turns round its own Axis, 
{uppoſing any matter, that is viicous, lies 1n 
the way of its direct motion, fo that the one 
impinges againſt the orhcr, and rhe viſcous 
Body adhcres to thar, which is in motion, 
it is true the circular motion of the Ball will 

carry 
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carry it to the fide of the Tube, but it can- 
not fix it there, ſo as to leave it behind, and 
procced without it, becauſe no manner of in- 
cidence, no Rotation. can carry the matter be. 
yond the extenſion, and fromunder the power 
of the dirc& preſſure of the Ball, ſo that it 
muſt neceſlarily, when it has by its Rotation 
carried it to the fide, drive it on by its direct 
motion to that extremity of the Tube, to- 
wards which it tends. 

The account, which I have now given of 
the limitation of Accretion may not only ſa- 
tisfie us how there comes to be ſuch a diver- 
ſity in the ſize of Animals of a different kind, 
and the time, which they are allowed to grow 
in, but when dayly obſervation tells us, that 
all che Individuals of the ſame Species are not 
ſtrictly limited to the ſame degree of magni- 
tude, ſome carry out their dimenſions farther 
than others,and ſome ceaſe to grow ſooner,than 
ſome, this Hypotheſis will ſerve to explicate 
the cauſe of the difference, and the reafon of 
it is becauſe the Fibres are ſooner tenſe, and 
their proper Particles more contiguous to 
one anorher, and inſeparable to thar power, 
which they have to reſiſt ; becauſe the Parti- 
cles, which conſtitute the bony Strings, are 
ſooner entirely uniced at their extremities 1n 
ſome, than in others, aſter which be it earlier, 
or later, the Spirits come to at upon the nu- 

K 2 critious 
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tritious Particles by their dircCt motion, upon 
which the growth of the Animal ncceſlarily 
$3487 W's ceaſes. Though for the diftcrent magnitude 
Mey. i: of ſome Individuals ir muſt be granted that a 
RAT ;; more copious ſupply of the nutritious matter, 
and a preater plenty, and morc vigorous acti- 
vity of the Spirits to diſpoſe of it, and to 
make a greater preſſure upon the parts, whilſt 
they are capable of giving way both laterally, 
and at their extremitics, are ſomctimes the 
cauſe, why ſome arc larger than others. And 
I do not queſtion but the Bones may contri- 
bute ſomthing in their increaſe to the clongati- 
on of the fibrous Threads, as thcir growth 
docs inſenfibly ſtretch the Fibres, which arc 
annexcd to them. 

As for the deteft of Accretion, which is the 
Symprom of any Diſtemper in Children, or 
any perſons not adult, it ſeems commonly to 
be from the want of a ſuccas nutritins, and a 
deficience in the quantity, and vigour of the 
Spirits, beſides that rheir Appetite is Janguid, 
their Dict ſparing, and the motion of thcir 
Spirits roo flow, and weak to attenuate the 
nutritive parts, the Ferments, which ſcrve for 
Concoitionand Chyiification, are fo depraved, 
that either they do not extract, or they do not 
torm fuck Particles as arc adapted to the figure 
of rhe Porcs of the nutritious Glandules, ac- 
cording as the uſe, and deiion of theſe Fer- 
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ments are cither to work upon the nutritious 
Particles fo as to give them a convenient figure, 
or only to difpoſe them being alrcady convyeni- 
ently figurated, for a ſeparation. 

And thus much ſhall ſerve for the buſineſs 
of Accretion, thar, which comes next to be 
conſidered, is Nutrition, and this I rake to be 
rather a ſupply of the fluid parts, and the 
maintenance of a plenitude in all rhe Pipes, and 
Veſſels of the Body, ſuch a continual repara- 
tion of Spirits, nutritious Particles, and of all 
the humours, in the Veſſels, Nerves, and 
| Fibres, as keeps their Interſtices, and Caviries 
| repleniſhed, and the parts themſelves in a due 
temperament, I ſay it is rather this, than the 
appoſition of new Matter to the folid parts. 
Tho I will not deny bur ſome Particles, which 
were joyned to, and become a portion of a 
| Fibre or any other ſolid part, may be ſometimes 
rubbed off, and ſeparated, from the tranſlation 
| of which there will follow a vacancy, or void 
ſpace for entertaining ſome freſh nutritious 
| Matter, and wherever it happens, fo long as 
| there are Spirits, they will by their Rotation 
| immediately determine ſome new Particles to 
| thoſe vacuities to ſupply the place of thoſe, 
\ Which are removed. When the fibrous parts 
| are eroded by Ulcers, and the Interſtices, in 
' which the Spirits move, and to which the nu- 
| tritious Particles ars ſupplicd, are ſet open fo 
N chat 
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that the Spirits can by their rotatory motion 
act upon them, and carry them to one ſide of 
their dire motion, we find ſuch a ſupply of 
Nouriſhment, as repairs the loſs, and creates a 
new Fleſh. Or when a Bone is broken, itbe- 
ing impoſſible fo exattly to fer it, and ro bring 
the two pieces ſo cloſe together, that there 
ſhall be no preternatural Interſtices, where the 
Fratture was made, there will be fome little 
ſpaces found, which will be latcral to thoke 
Interſtices, in which the Spirits move, and the 
nutritious Juice flows, and convenient for cn- 
rertaining that part of the ſ#ccas nutritive, 
which the Arteries, that ſerve for their Nouriſh. 
ment, and the nutritious Glandules fup- 
ply, and which the Rotation of the Spirits 
will determine to thoſe vacuities, where bc- 
ing lodged out of the way of the Spirits ci- 
re&t motion, and of that diſturbance, which 
their dire preſſure muſt pive it, it quietly 
fixes there, and is-united to the part, and this 
is that, which we call a Ca/us. I ſay there 
may be, and isall chis, but we cannot reaſona- 
bly think that the ſubſtance of the ſolid parts 
is always in ſuch a flux, as ordinarily to ſe 
cede, and to give way for the ſucceſſion, and 
appotition of new Nouriſhmenr, no not fo as 
to be once univerſally renewed in the whole 
interval between the Womb, and the Grave, 
nor th.t the imminution, which appears - 
| the 
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the ſolid parts in an Atrophy, is from the loſs 
ot rheir proper ſubſtance ; bur rather irom a ſub- 
ſidenceof the Vellels, rhe drineſs of the Fibres 
or the exinanition of their Interſtices, and 
the emptineſs of other Cavous, and containing 
parts, all which tor want of a plenitude to 
keep them diſtended, and their Cavities in- 
larged are contracted, fo that the ſides of rhe 
Veſſels, and the Filaments, between which 
the Interſtices are tormed, which before by a 
fulneſs of volatile, and fluid Matrer were pre- 
ſerved larger,and diſtended, comencarer to one 
another,or fall rogether,and the part, whereunto 
thoſe Veſſels, and Interſtices belong, mult loſe 
ſo much of its breadth, and crafſitude as pro- 
cceded from their fulneſs and diſtenſion, 

To make our ſelves ſenſible how the fleſhy 
parts are capable of ſuch a ſubſidence, as will 
detract from their thickneſs, and latitude eyen 
to a Maraſmus, we need only conlider how 
the whole Body is vaſca/ar. This the moſt 
ingenious Dr. 7y/oz has in ſome Lectures of 


his publickly aſſerted, and beſides rhe Ayu- | 


thority of ſo curious an Anatomitt, thoſe thar 
will beat the pains of making an enquiry may 
make a great ſtep towards their farisfaction in 
this matter by their own oblervation.For when 
any of the Viſcera, even thoſe, which ſeem 
moſt compact, and free from Pores and Cavi- 
ties, are ſtrictly cxamined, thar, which was 
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formerly taken to be only a Parexchyma, or 
Maſs of congealea Matter, appears to be no- 
thing bur Vellels for the Motion, and Con. 
veyance, and Veſicles, or cavous Glandules 
for the feparation, with Cavitics in ſome for 
the reception of ſome fluid Matter, which rhe 
indefatigable, and ſagacious Malpighz has dil 
covered, and ſufficiently convinced us of, And 
wherever our Senſes leave us wholly to the 
conduct of our Reaſon, we may rationally 
think thar the ſtructure of the parts is Vaſcy- 
lar. For how certain 1s it that the Arteries 
3re continued where we cannot diſcover their 
Cavities 2 Who queſtions bur that the Nerves 
have their Cazalzculi £ They that maintain the 
motion of the Spirits, or a ſuccus nervoſus 
chrough them do implicitly grant it. And it 
they have their ſmall Pipes, whilſt they are 
Nerves, there is no reafon to think their Ca: 
cal; terminate when thcir Fibres are expanded 
in a Muſcle, ſceing the Fibres themſelyes are 
continued. The whole Body therefore being 
Vaſcular we need not ſuppole any thing more 
than a ſubſidence of the Veſlels to explain the 
immediate cauſe of thar imminution of the 
fibrous parrs, which is {cen in an Atrophy, The 
Vcins, and Artcrics nor being diliended as they 
ought ro be, rhe uorvous, ana hbrous Channels 
aoc being repicanhcd, the veliculous paics, ſuch 
23 the Far ig contained in, being empty, and 

con- 
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contracted, the conſequence of all this muſt ne- 


cefſarily be 2 remarkable alteration in ſome dis * 


mentions of the part, which they conſtirute, 
The nature of the humours, and Spirits, 
it is plain cnough, is ſuch that they may be 
calily evaporated, or ſome other way excerned 
out of the Body. What quantities of them 
arc {ometimes loſt by Sweats, and other ways 
of evacuation. And in Ulcers, where the 
fbrillg are eroded, and the Pipes, in which 
the Spirits move, and to which the ſaccus nu- 
{ritias is ſupplyed by the nutritious Glandules, 
arc ſer open, ſo that both may extravaſate, 
what an expence of the nutritious parts, and 
conſequently what a notorious defeCt may we 
obſerve in Nutrition, when the Ulcers are 
large; ſo that we have often an Atrophy not 
only of that particulart part, where the Ulcer 
is, but even of the whole Body. Beſides, the 
nature of the Far, and oily parts, which make 
a conſiderable addition to the extenſion of the 
parts, to which they are ſupplied, not only 
is ſuch that they are capable of being put 
into a flux or made fluid, but they are actually 
liquid, whilſt the natural heat of the Body 
remains, ſo that they are caſily divided from 
one another, and ſeparable from the parts, 
which they lie contiguous to, and ſo excerni- 
ble our of the Body. And unleſs there be a 
freſh ſupply to repair the loſs, of that, which 
is 
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is evacuated, and did before fill their ſmall 
bags, theſe Vejicale will contra&t themſelves, 
or ſubſide, which is natural to parts of their 
Texture, and Fabrick, when they arc empty, 
and their ſubſidence will detract ſo much from 
any dimenſion, as the Matter, which beforc 
diſtended them, added to it. 

Bur the ſubſtance of the ſolid parts is ſuch, 
that it can neither be exhaled, nor melted down 
by any heat of the Body, ſo that if they do in- 
deed ſuffer an imminution in their proper ſub- 
ſtance,it muſt be by the way of ancrofion, and 
be the injurious efteCt of ſuch a corroſive Mart- 
terags Will diſſolve them, and eat off the Parti- 
cles, the conſequence of which would be Ul. 
cers in all thote parts, which are thus immi- 
niſhed, and ſuch a Corroſive could not fo at- 
f:& the Fibres without the conjunction of an 
intolerable pain, and the torments of the Stone, 
and Gout would be modcrate and caſte to 
them, which in a Conſumption would be uni- 
verſal, whereas in a 7Tabes we have no ſuch 
Symptom. To which may be added another 
Argument, which ſeems to prove apainſt all 
contradiction, that the imminution is not in 
the ſolid parts, which is from what we cannot 
but obſerve in the Bones in the greateſt Con- 
ſumptions, that whilſt other parts are ſinking, 
and tabid, they are not found to loſe any 
thing of their maganttule, And _— 

cre 
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Were there a corroſive humour , that eats 
away the very ſubſtance of the Fleſh, where 
it is aſteCted with an Atrophy, it would prey 
as certainly, and more voraciouſly upon the 
Bones. For upon trial it appears that a Cor- 
roſive, as Aqua forts, Will ſooner perfectly 
diſſolve a picce of a Bone, than the fame quan- 
tity, or weight of the muſcular Fibres, The 
reaſon therefore is becauſe the Strings of the 
Bones are more rigid, ſo that though the Bones 
may be equal ſufferers with the Fibres, that is 
their Spirits, and nutritious Juice may be ſub- 
tracted in a Conſumption, as they are in other 
parts ; yet ſtill they keep the ſame poſture, 
that they were in before, and being uncapable 
of a ſubſidence, they are notattended with the 
ſame ſymptom of an evident imminution. 

The loſs therefore of what is expended be- 
ing in the Spirituous, the Humoroſe, and Fluid 
parts, and Nutrition being only the reparation 
of thoſe parts, which Nature continually ſuf- 
fers the expence of, it follows that it is no ſuch 
thing ordinarily as the repairing of dilapida- 
tions, or the filling up of breaches in the ſolid 
or containing parts, but only a ſupply of 
ſuch Matrcr as continues in a Flux, which 
keeps them tull, and maintains the natural cir- 
cumtference of every part, 

There is one thing, which I promiſed to do 
under this Head, and it is to anſwer that ob- 
jection 
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jection, which is levelled againſt the Opinion 
that the nutritious Particles are derived from 
the Maſs of Blood, and is urged as an Argu- 
ment to prove they are ſupplied from the 
Nerves, which is taken from the obſervation 
of an Atrophy in fome Palfies. The ſtrength 
of this objeCtion is wholly depending upon a 
falſe Notion about Nutrition, to wit, that the 
ſubſtance of the ſolid parts is in ſome meaſure 
daily expended, and loſt, and that the ſuccus 
#utritias 15 apponed, and united to the parts 
in the whole courſe of a Man's life, as in the 
time of Accretion, otherways it has not the 
ſtrength either of an Obje&tion one way, or 
of an Argument the other, For if Nutrition 
be only maintaining the fulneſs of the Veſſels, 
which contain the ſeveral humours, and oily 
parts, and that of the Cavities of the Fibres, 
and an Atrophy be only a ſubſidence of all, or 
fome of theſe, the fubſidence, if it were only 
of the Nerves and mulcular Fibres ſhews only 
a defeCt of ſomething to fill their Cavities, and 
does not prove it to be the want parti- 
cularly of a nutritious Juice, when ic may 
be a deficience of Spirits only. Burt we may 
ſafely grant the very Notion, upon which the 
Objection is grounded, to be true, that nu- 
trition is, what they would ſuppoſea reparati- 
on of the ſolid parts, wirthour the leaſt preju. 
dice to that Opinion that the nutritive parts 
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are ſupplied from the Maſs of Blood, though 
they do not anſwer the end, which they are 
deſigned for, in a Palfic. For although the 
Maſs of Blood, in which we fſuppole the 
nutritive parts reſide, continues to Circulate 
through any part, that is Paralytick 3 yet the 
want of Spirits will have this cffc& to binder 
the ſeparation of the nouriſhment, when the 
evil ſpreads it {clf ſo far as to affect the Fibres 
| of the nutritious Glandules. For without the 
| Spirits the Fibres ot theſe parts loſe their tone, 
and can never be kept tenſe, nor the natural 
| figure of the glandular Porcs be preſerved, 
| which being altered by the relaxation of the 
| Fibres of the Glandules become uncapable of 

ſeparating thoſe Parricles, which are adapted 
to the natural, bur difagrecing trom the pre- 
| ſent figure of their Pores. And by that ac- 
| count which I have given of Nutrition, it 
will be no difficult thing to explain the reaſon 
of an evident abatement in the natural magni- 
| tude of any part, when it is the conſequence 
| of a Palſie. For the Fibres being obſtructed, 
and the influx of the Spirits, which ought to 
| fill, and inflate them, and the ſupply of their 
| ſuccus wutritins, Which as I have already 
| ſhewn is naturally ſupplied though not ap- 
poned to the ſolid parts after Accretion ceaſes, 
| being hindered, there will neceſſarily follow 
the loſs of ſo much of the magnitude of any 
Parts 
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parts as proceeded from that meaſure of Spirits, 
and their proper nutritious Juice, which is 
now denied to them. And beſides the ſub. 
fidence in the nervous Pipes, there is alſo a 
contraction, or falling of the Blood Velſcls, 
For the expanſion of the Particles of the 
Blood, and the turgeſcence of thoſe Veſſels in 
every part depending much upon the motion, 
and energy of the Spirits flowing into 1t, it 
cannot be thought, though the Blood con. 
tinues its influx into any paralytick part, that 
the ſanguifcrous Veſſels will be ſo much di 
lated, when the obſtruction, and defect of the 
Spirits are ſo great that they ceaſe to flow into, 
and give an aCtivity to the Blood that circulates 
through them, as when it was rarified, and 
expanded. And this difference we may find 
eſpecially in perſons, that are lean, from Heat, 
and Cold, that when the Hands are very 
warm, the Veſlcls are morc turgid, and thc 
parts are plumper, and more large, but when 
the cold weakens the aCtivity of the volatil: 
Particles, and ref(ilts the expanſion of thole, 
which are agitared by them, the parts fecm as 
it they had ſome degree of a ſudden Acrophy, 
and the Skin becomes flaccid. 

Whar I have faid of Accretion in general 
might be ſufficient to explain the manner, how 
the Bones do increaſe, and how a Callas is ſup: 


plicd to a broken Bone 3 but becauſe I entered 
upon 
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upon the conſideration of Accretion upon rhe 
account of theſe parts, I cannot bur fay ſome- 
thing particularly of the manner of their en- 
creale. That they have many Arteries bes 
ſtowed even upon their moſt ſolid part, and 
deſigned for their Nourifhment I have already 
obſerved, and piven ſome deſcription of them. 
By theſe Veſſels is conveyed into them the 
Maſs of Blood, from which the Particles, that 
nouriſh them, are ſeparated by Glandules 
ſeared in the ſides of the arterial Channels, 
which being carried into the Interſtices of the 
Strings of rhe Bones, in which their Spirits 
move, will lie in the way of the Spirits mo- 
tion, and thereupon are in the manner, which 
I have already explained, by their Rotation, 
or circular motion carried to the ſides of the 
Strings, ſo as to make a preſſure upon their 
Particles, by this preſſure made upon the ſides 
of them, ſo long as the extremities of the 
bony Particles are not united, they force them 
to recede laterally, and inſinuating themſelves 
between their extremities inlarge the diſtance 
berween them, and oblige them to give way, 
and fo they obtain a ſpace, which entertains 
them out of the way of the Spirits dire&t mo- 
tion, and where they are contiguous ro the 
bony Particles, tro which they adhere, and 
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Neither are we at a loſs for Spirits in the 
Bones to act their part in this buſineſs, ſince 
they receive a continual and plentiful ſupply 
of them from the Periſteam, by the Fibres of 
which they flow into the Interſtices of their 
Strings, and move in them as their Channels, 
as they did in thoſe of the Fibres in the Nerves, 
and all the fibrous parts. | 

That we may the better underſtand how 
the Particles of the Bones arc capable of re- 
ceding both laterally, and ar their extremitics, 
we muſt conſider that the Bones of a Fetz; 
are ſoft, and their parts at one time caſfily di- 
viſible, ſo that they will ſenſibly yicld to the 
preſſure of the Finger, when an Intant 1s Born 
they have very much of a cartilaginous N- 
rure, and it is a conſiderable time before they 
arrive at the perfect ſolidity of a Bone, Now 
a Cartilage, as I ſhall farther ſhew, when [ 
come to diſcourſe of thoſe parts, is nothing 
but an imperfe&t Bone, or a Bone, in which 
the extremities of the Particles are nor united 
toform continued Threads, but there are ſmall 
Interſtices between them, though they are fo 
diſpoſed as to preſerve the continuity of the 
whole Cartilage, and although when it ad- 
vances nearer to the true, and perteCt Na- 
ture of a Bone many of them are united ; yet 
they are not all ſo until the Bone obtains its 
due folidity, So that whilſt the Bones are 
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cartilaginous, or bordering upon the nature of 
a Cartilage, their Particles are capable of re- 
ceding both to one fide, and at their extremi- 
ties, which being moved by the preſſure of 
the nutritious Juice driven againſt them by 
the Rotation of the Spirits, they make room 
for lodging of the Nouriſhment out of the 
way of the Spirits direct motion ; Thoſe Par- 
ticles, which are driven againſt, and apponed 
to the ſides of the ſeveral parts of the bony 
Strings increaſe the thickneſs, and enlarge the 
circumference of a Bone, thoſe which are 
forced in between their extremities, widen the 
Interſtices, and ſticking there, elongate every 
ſeries of the bony Particies, and conſequently 

the whole Bone. | | 
But when theſe Particles come to be united 
at their extremities, that will be the boundary 
of their recedure, and limit the growth of a 
Bone, Though I ſuppoſe likewiſe alateral uni- 
tion, yet the firſt only will neceſſarily pre» 
vent the farther increaſe of cheir craiſitude as 
well as of their length, wh-re the Strings are 
continued in the manner of a Ring, as they are 
in all che Bones. For unleſs the Spirits have 
a power of breaking this continuity they can 
neither protrude, nor elongate theſe Strings 
either on one ſide, or the other, after their 
Particles are firmly united. And as they can- 
not protrude the parts of a String, ſo neither 
can 
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can they fix any part of the nutritious Juice 
upon them, becauſe ſo long as it is in then. 
terſtices it muſt be diſturbed and propelled by 
their dire&t motion, which may probably 
drive it on till it comes into ſome way, Which 
leads it to an evacuation. I do think too 
that the Pericſteum, which I have already dif. 
courſed of, does, as I then ſuppoicd, help to 
preſcribe limits to the increaſe of theſe ſolid 
parts, when its growth, and extenſion ceaſe. 
But ſuppoſe that none of the bony Strings 
were ſo united as to become annular, I mean 
co be continued in the manner, though not in 
the figurc of a Ring, nor any oppoſition made 
to their recedure by the Perieſteum; yet the 
Bones, and the parts, which they conſiſt of, 
being of a fixed, and quiet nature contrary to 
that of the Spirits, and all ative Particles, 
fo long indeed as the preſſure of the ſuccas nn- 
tritizs from the Rotatory motion of the Spirits 
1s ſo ſtrong and violent as to excced, and over- 
power the quictude, and fixity in thoſe parts, 
it will oblige them to recede, but when they 
come to an 4quilibrium, that the degree of 
quicſcence in theſe ſolid parts anſwers exactly 
the power of the Spirits motion, much more 
if it excecds it, the fixed Particles of the Bones 
will begin to ſtand their ground, and none 
can without abſurdity ſuppoſe they ſhould be 
moved, and protruded by that force, which 
they arc able to reſiſt. What 
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What I have faid of Nutrition in gencrai,-I 
may confidently affirm of that of the Boacs, 
chat it is not ordinarily a reparation of their 
ſubſtance or ſolid part, or the ſucceſſion of 
new Particles to any that are deſtroyed, and 
expended after they are aſſimilated. For the 
Particles of theſe ſolid parts arc fo fixed, and 
firmly united after the time of their Accretion, 
that their Naturc will not giveus leaveto think 
they are capable of ſuch a flux as is neceſſary 
to ſuch a change, and ſucceſſion of Matter. 
So that their Nutrition is no more than a con- 
ſtant ſupply of Blood to their ſanguiterous 
Veſſels, of Spirits to the Interſtices of their 
Strings, and of their nutritious Juice, which 
when a Bone is broken, or deprived of part of 
any of its Lamine, though ir be after the time 
of Accretion, is upon thetc occaſions employed, 
and apponed in the ſame manner as it was, 
when it gave an increaſe to theſe parts; it is 
carried by the Rotation of the Spirits to thoſe 
[nterſtices, and deſcdtive parts, where a Calizs 
or bony ſubſtance is neceſfary to Knit the 
pieces, which are fractured, or to ſupply what 
is loſt by Trepaning, or Extoliation. 

From that Hypotheſis, by which | havecn- 
deavoured to explain the manner of the Bones 
Accretion, we may, as I humbly conceive, be 
able rationally ro account for rhe Symptoms, 
which we obſerve in theſe parts in rh2 — 
L 2 anc 
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and for the Gummata, which often appear in the 
French Dilcaſe. 

The Symptoms, which attend ſome of the 
Bones in the Rickets, are an Incurvation, 
a knottineſs, and protuberance at their 
ends. The ingenious Dr. Mayo has endea- 
vourcd to pive us the reaſons of the obliqui- 
ty of ſome of the Bones in this Diſtemper, by 
{uppofing a diſproportionate growth in the 
Bones, and the Muſcles, which are affixed to 
them, that the nervous, and muſcular parts 
for want of a ſufficient quantity of a ſaccus 
#ervoſus, which he conccives to be neceſlary 
to their Accretion, have not that addition 
made to their dimenſions in this caſe, which 
they ought to have, whereby they fall ſhort 
of that length, which ſhould give them a pro- 
portion to the reſt of the parts, and which a 
natural Accretion would have procured ; but 
all this while he would have the Bones to be 
nouriſhed, and to increaſe no leſs in Rickety, 
than in Hcalthſul and thriving Children. But 
as it does not appcar thar there is any ſuch 
reaſon for this afte&tion of the Bones; fo if 
we ſhould ſuppoſe the inequality, which is in 
the diſtribution of the nouriſhment in this 
caſe, to be between the Bones, and the Mul- 
cles, and not between ſeveral parts of the ſame 
Bone ; yet it would do us bur little ſervice in 
explaining the reaſon of the Bones obliquity, 
neither 
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neither would their Incurvation follow upon 


what he ſuppoſes. The ingenious Author's 
Notion is this, that the Muſcles, as I have 
ſaid, from a defett of a nervous Juice neceſſary 
ro their Nutrition are not nouriſhed, and ex- 
tended as they ought to be, bur the Bones, 
from whence they have their origination, and 
which their Tendons are inſerted into, in- 
large their dimenſions : Now the origina- 
tion, and termination of the Muſcles hinder- 
in2 thoſe bony parts, which lie within theſe 
bounds, from extending their length in a right 
Line, that growth, and addition, which make 
them exceed the length of their Muſcles, will 
alrer their figure and incline them to that 
of a Bow, as it is certain if any Line be 
elongated, whilſt the extremities are fixed 
within the ſame bounds, it will neceſſarily of a 
{treighr Line become oblique. This indeed 
might ſolve the Phenomenon, if the priginati- 
on of a Muſcle were from, and the in{crtion 
of it into the ſame Bone. Bur this[is evident, 
that as the Muſcles are deſigned tpr Motion, 
ſo between their beginning and the inſertion of 
their Tendon Nature has to make the part 
moveable formed an Articulation, ſo that the 
brevity, and ſtreighrneſls of rhe Muſcles would 
bend the Joynt, and not produce an obliquity 
in the two Bones, which are articulated, or in 
any one of them. So long as there is an Ar- 
L 3 ticulation, 
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150 Of the Incurvyation of the Bones 


: culacion, between thoſe two extreme parts, 
which he would ſuppole to be fixed by the 
beginning, and Tendon of a Mulcle, and thar 
parr, where the inſertion is, being not only 
capable, bur apr to be attractcd rowards the 
ther, where the origination is, upon the pre- 
tzrnatural ſhortneſs of the Muſcles, juſt as it 
153 in muſcular Motion, where there 1s a con- 
Iraction of the muſcular Fibres, and thcir 
length is not cqual to the diſtance, which 1s 
between their beginning, and inſertion, when 
the Bone, which they move is extended, there 
will follow an alteration in their poſture, but 
no one of them will be obliged to alter its 
figure. Are not the Muſcles, when they moye 
any part, ſo ſhortned as to put a ftreſs upon 
the Bones, and ro bring that part of a Bone, 
which they arc inſerted into, rowards their 
origination; and what do we find is the efte& 
of rhis abbreviation, have we an obliquity tol- 
lowing in the Bones themſelves 2 No ſuch 
thing, bur only a flexure ar the Joynt. The 
example he gives us of a young and thritty 
Trce, thar has whiiſt it is growing the ends of 
a Chord fixed to it, the one 1n the ſuperior 
part, and the other below, ſo rhar rhe String 
is extended to its {ull |cngth, bur the Tree at 
firſt not ata'l inclined, is not Caralll, There 
is no doubr of c&::15, anu If 1s demwunſitrabie, 
that che To, which receiyes its Nour: 
> | -- | | ment; 
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ment, and is extended in its length, when it 
cannot carry either of rhoſe extreme parts, to 
which the Chord, that is not equally elonga- 
ted, is fixed, beyond thoſe limits, which were 
ſer before it had this increaſe, that is, it is un- 
capable of an elongation in a direct Line, 
what ever is added to rhe length of it muſt be 
out of a ſtreight Line, and give the Trec the 
obliquity, and figure of a Bow. But we muſt 
conſider, that this is one Stick, one continued 
Body, which has no Articulation, which if 
we ſuppoſed it to have, the flexure would be 
only at that Joynt, and ſo all the other parts be- 
tween the Ligatures would preſerve their reCti- 
rude, and firſt figure. 

Dr. 6/;on's Hypotheſis, methinks, ſeems 
to be more rational, that the inequality and 
diſproportion of Nouriſhment lies between 
ſeveral parts of the Bone, which is thus at- 
tected, thar the nutritious Particles are plenti- 
fully ſupplied on one ſide, whilſt 'on the op- 
polite ſide the Bone wants its due Nouriſhment, 
the neceſſary conſequence of which will be an 
Incurvation, and the Bone will be reduced to 
the figure of a Bow, whole Convex will be 
on that part Which is duly nouriſhed, and 
the Concave on that fide, where the nutriti- 
ous Juice is not proportionably apponed. 
This he proves will be the cfte& of an unc- 
qual Nouriſhment in the Bone it ſclt; by an 
L 4 in{lance 
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152 Of the Incurvation of the Bones 


inſtance he gives, © Lect there be a Villar, ſays he, 
* raiſed with three Stones, lying one upon ano. 
* ther, let us ſuppoſe it to be ſuch as is perpen- 
« dicularly ſtreight on every ſide, and of the 
* ſame height, if therefore we put in a wedge 
* on the right ſide between the uppermoſt and 
* the middle Stones, the higheſt Stone will be 
* inclined towards the lefr hand, and the Pillar 
* will be raiſed higher on that fide where the 
* Wedge is driven in, than it is on the oppoſite 
* part, likewilc if we drive in a Wedge betwcen 
* the middle Stonc and that, which is the Baſis 
* on tlie ſame ſide, the Pillar will yet be more 
* inclined, and ſtand bending towards the lctt 
*hand, and the more Stones it conſiſts of, if a 
* Wedge be put in between every two of them 
5 on the ſame ſide, ſo much the greater will the 
* obliquity be in the whole, ſo that the Stones 
* will no longer make an ercct Pillar, but rc- 
© preſent part of an Arch, as he has expreſt it 
by a Figure. Ir is true every Stone that is 
thus raiſed will with that, which it immedi- 
ately reſts upon, make an Angle on thar part 
cowards which it inclincs, whereas there are 
no ſuch Angles in theſe incurvated Bones. But 
the reaſon of the difference will appear, if we 
conſider what he farther ſays, that the Nutri- 
tion, which on one ſide 1s moſt confiderable, is 
chere in a manner equally pertormed in all the 
iength of it, aad from this cqual Nutrition, the 
— Incur- 
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incurvation of the Bone will make cxaQtly a 
part of a Circle without any Angles. 

We will ſce how this notion may be farther 
explained by that account, which I have given 
of the manner of the Bones Accretion. Much 
of the difference between a Bone, and a Carti- 
lage I then obſerved to conſiſt in this, that in 
one, to wit, the Bone, the Particles are ar 
their extremities, which lie oppoſite to one 
another in every ſeries, united in the whole 
length of it, ſo as to form continued Strings, 
whereas in the other the Particles are ſo tar 
from this, that there are minute Interſtices be- 
tween their extremities. Whilſt therefore the 
Bones border upon the Nature and Conſtitu- 
tion of a Cartilage, as they do in young 
Children, the extremities of their Particles 
are capable of being removed, and ſet ar a 
oreater diſtance from one another, and will 
admit between them the nutritious Particles 
like ſo many Wedges driven in between the 
the Stones of a Pillar, and where the ſupply 
of the nutritious Juice 1s molt plentiful, and 
the quantity of the Spirits, which forces the 
nouriſhing Particles into them, is greateſt, and 
their preſſure ſtrongeſt, there the Particles of 
the Bone will be obliged to recede fartheſt, 
the conſequence of which will be a more con. 
ſidcrable elongation of every ſerics on that 
fide, when on the other, if there be any - 
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fe&t of the nutritious Juice, and the aCtivity 
of the Spirits be more languid, the extremi- 
tics of the bony Particles will not recede to 
the ſame degree, nor the Accretion of that 
part proceed with an equal pace, and thus 
one fide comes to be ſhorter than the other, 
' and that part, which is moſt extended in 
its length, will incline the Bone towards the 
contrary ſide, and reduce it to the figure of 
a Bow. 

But although this account does fairly ex- 
plain the reaſon cf the Incurvation of the 
Bones in the Rickets, yet I do not think that 
che diſproportionate quantity of the Nouriſh. 
ment, which is ſupplied, and the unequal in- 
fluence of the Spirits are the true cauſes, 
why one part of a Bone is nouriſhed more 
than another, but I take it to be rather from 
ſome difference in the nature of ſeycral parts 
of a Bone, in one ir puts oft the form and 
temper of a Cartilage more, and ſooner, than 
it does in another, and it the Particles happen 
to be united, and to form continued Strings, 
that they are not ſo capable of receding, and 
ready to make room for the entertaining of the 
nutritious Particles out of the way of the 
Spirits direct motion, fooner on one ſide than 
on the other, that is, the part is there more 
haſty in its tendency towards the perfect na- 
rurc and folidiry of a Bone, fo that the __ 

an 
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and nutritious Juice, though their quantity, 
and preſſure be cqual on every fide, cannor 
oblige the Particles cqually to recede, then 
will the Accretion of the Bone ceaſe on one 
ſide, or proceed ſlowly it ſome of the Parti. 
cles remain diſunited at their extremities, whilſt 
it is carricd on more efteCtually, and evidently 
on the other, which may be more fully ex- 
plained and underſtood by what I have faid 
of the reaſon, why Accretion ceaſes in grown 
Animals. I muſt confeis I never had an op- 
portunity to examine the Bones of any rickety 
Children, however I am ſtrongly perſuaded 
if an enquiry be made into them, which are 
incurvated, the Concave part will be found 
to be more ſolid, and like the perfect Bone of 
an adult perſon, and the nature of the Con- 
vex, more agreeable to the age of the Child 
to whom it did belong. And this we may 
conclude from the narure of thoſe Oils, which 
we make uſe of externally to the parr affected 
in this diſtemper, which are emollient, and 
relaxing, ſuch as arc apt to looſen the extremi- 
ties of the Particles, to diſſo;ve that union, 
that continuity of them, wiici makes the 
Strings more firm and rigid, at leaſt ro weaken 
it fo. that the power of the Spirits, and the 
pre{lare of rhe nutritious Juice acred by them, 
miy be able to diflolye ir, and make rhe Par- 
ticles capable of receding at thictr — 

which 
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which is neceſſary in the clongation of a Bone, 
And ſo the reaſon is obvious why thele exter- 
nal remedies are to be applicd to the Concave 
part of the Bone, when it is incuryatcd, 
which is where the cxtremitics of the Parti- 
cles are united, and not diſpoſed to recede, 
and to receive any part of the nutritious 
Juice out of the way of the Spirits direct 
motion, Which cvery good Woman, that pre- 
tends to cure the Rickets, obſerves to do. 
From this ſuppoſition that the Interſtices 
berween the extremitics of the bony parti- 
cles, and the liberty, they haye to recede 
upon the preſſure of the ſuccas mutritizs arc 
that, which makes the Bones capable of an 


increaſe, we may account for the preternatural 


increaſe, and knottineſs of the ends of ſome 
Bones. For in Children art firſt the extremi- 
tics of the articulated Bones are but render 
Cartilages, and ſome of them, as thoſe of the 
Wriſt, wholly Cartilaginous, and not only 
ſo, but that medullary Oil, and mucilage, 
which are ſupplied to, which lubricate and 
moiſten thoſe parts, that are found to be: 
thus nodous, keep their Particles lax, and 
Prevent their natural tendency to a union, as 


thoſe parts of the articulated Bones, which 
are 
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/ are never moiſtened with the mucilage. In 

' young Children therefore, where theſe parts 
of the Bones ate naturally ſoft, and the extre- 
mities of the Particles are kept more lax, 
and longer difunited by a moiſt, and mucila- 
ginous Matter, than the other parts of them, 
| there is ſometimes, as in theſe rickety caſes, 

a preternatural laxneſs, and a greater indiſpo- 
ſition in the Particles to unite, and conſe- 
quently a weaker oppoſition to the preſſure 
| of the nutritious Juice, whereupon they are 

protruded in an extraordinary manner, and 
give way for the entertainment of a greater 
| quantity of the ſuccus nutritizs, than what 
| is neceſſary for their regular, and natural in- 
| creaſe, 

For the Gammata or Nodes, which appear 
upon the Bones in the Lues Yexerea, ſince by 
' a long continuance, and their induration they 
| take upon them the nature of a bony ſub- 
ſtance, it isnot to be doubted, but that they 
are produced from the ſuccus nutritins of the 
Bones, as their material cauſe, which is ex- 
travaſated, and caſt out upon their ſuperficies, 
where it adheres, and produces a preternatural 
\ excreſcence. The nutritious Juice, after it is 
ſeparated from the Maſs of Blood, comes to 
flow in the Incerſtices of the bony Strings. So 
| long as theſe Channels are entire, and have 


no breach in all their courſe, the nutritious 
Particles 
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Particles are as it were kept within their 
Banks, but when the continuity of the Strings 
is broken by the leaſt preternatural foramen, 
chen the nutritious Juice finds a paſlage. to 
flow out ar, and when any parts of it come 
to be oppoſite ro it, the Rotation of the Spj. 
rits will carry them into it, and by the ſucceſ: 
ſion, and prellure of one Particle upon another 


they are driven out of the Bone, where lying out 


from the Line of the Spirits direct motion, their 
viſcous nature diſpoſes them to adherc, and 
they gencrate a ſubſtance like that of the 
part, which they are fit to nouriſh. So we 
find when rhe Fibres loſe their continuity, and 
the ſmall Channels, in which the Spirits move, 
and where their nutritious Juice flows, haye 
any preternatural avenues, whether it be by 
the Knite, as in Iſſues, that arc cut, or by 
the Corroſion of ſome ſharp, and ulcerous 
Matter, that the nutritious parts contained 
in them are thrown into thoſe foramirg, anc 
Cavitics, to repair the loſs of what is dc- 
{troycd, and to reſtore the natural continuity 
of the Strings, which arc corroded, and even 
where the caſe is fo ill, that there is no dilpo- 


ſition ro hcal, yer often we arc ſenſtbie oi. 


the cxtravaſation of the ſucces autritius from 
the tungous Ficih, that ariſes. Now the ve- 
nenoſe Particles, which afte&t the Blood in 
the Frexch Dilcaie, are both ſubtle, aad acri 
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ous, Which, when they are ſcattered through 
the whole ſanguincous Mals, will be apt to 
attend any humour , thar is ſeparated from 
ic, being by reaſon of their ſubtility capable 
of entring the Glandules of any part. For 
alchough the Pores of diverſe Glandules are 
differently figurated, yer this will not necef- 
ſitate theſe Particles to be ſeparated by thoſe 
of one ſort, becauſe they are ſo minute, and 
ſubtile as to penetrate thoſe Pores, which are 


of a different figure. And thus ſubtle we 


find the malignant Particles in the Zues Ye- 
nerea to be, when they are diſcharged by ſe- 
veral Glands, ſometimes they inſinuate them- 
ſelves into the Salivatory, the Urinary, the 
Pulmonary, the nutritious Glandules of the 
Fibrous parts, and raiſe ſeveral Symptoms, 
where they are ſeparated and depoſited. And 
as the nervous Threads are ſometimes cor- 
roded, and the nutritious Juice extravaſated 
out of their Interſtices produces Caruncles 
in the fibrous parts, ſo the ſame morbifick 
Particles, when they penetrate the Pores of 
the nutricious Glandules in the Bones, are 
mingled, and confounded with the Nouriſh- 
ment in the Interſtices, where by the means 
of their ſubtility being arrived, by their acri- 
mony they corrode ſome of the Strings, ſo 
as to eat ſmall paſſages in the ſides of their 
Intcrſtices, which when they reach the ſu- 
perficies, 
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perficies, arc a way for the efflux of the 
nouriſhing parts, which by the power of 
the Spirits rotatory motion are carried into 
them, and by the preſſure of ſuch as ſuc- 
cced them are driven to the ſuperficies, where 
they concrete, and produce an excreſcence, 
which repreſents the nature of the part, which 
they are proper for the Nouriſhment of. 


The 


The TxixD 


DISCOURSE 


OF THE 


MARROW. 


HE Cavities, which Nature has 
formed within the Bones, are nei- Bs} 
ther empty, and uſeleſs vacancies, BPR? 
nor filled with Lumber, and con- 

| remptible matter, but convenient Repoſitories «RG 
| for a curious, and refined ſubſtance neceſlary for Wn 
| the ſervice of thoſe parts, that contain it, which W” 

iscalled the Marrow. The nacure of the Matter, jy fol "I 


OY 
OO 


which is here ſeparated, and depoſited, and im- {440 
 mediately ſerviceable to the Bones, is wholly (FP 
oleaginous. However the whole Maſs. or Body - "RA 
of the Medullz contifts of fevera! parts, to wit, Wes 1 
of Blood Veilels both Veins and Arterics, of Wis 1 | 
Glandules, and conraining parts, and the oily AY: "Þ | 
| Matter, which tis conrained in them. 6" 
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162 Of the Marrow. 
It has Blood-Veſlels, proper to it ſelf, The: 


Artcry is ſometimes lingle, ſometimes there 


are two. or three, and in fome Bones as parti 
cularly in ſome of the Ribs, they exceed that 
number, having every one of them a diſtin 
Foramen tormed in the fide of the Bone for 
their paſlage into the Cavities. Ir paſſes 
through theſe Foramina without any divi- 
fon, or ramification, for I could never ob- 
ſcrve that any of them ſent torth any Twigs 
into the ſubſtance of the Bone for its Nouriſh- 
ment, bur were acſigned ſolely for the Mar- 
row. Aftcr it comes into the large Cavity, or 
into the Icfſer Caverns, when the Bones are 
ſpongious, 1t is commonly divides into two, 
one aicending towards one cxtremity, and 
the other deſcending towards the other, both 
ot which in their whole tendency are fo ramt- 
ficd as to give a I wip to every Velicle, that 
pertorms the office of a Glansule: Though| 


_ have with a Glaſs diſcerned ſeveral minutc 


Blood-V<{icis belonging to a ſingle Bag 3 yt 
I cannot lay I have been able to obſerve, that 
every Veſicle has a Blood-Veſlel, neither dol 
think it has. For there being a communication 
berween the Veticles by Pores, as [ ſhall atrer- 
warcs fhew, there may be a ſupply of the 
medullary Oil ro fill thoſe, which An not 


Blood Veſlcis of their own in order to fup-: 


ply tuci cily parts, and do not ſeparate them 
themlclycs. AS 
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As for the Veins, they run from the termi- 
nation of the Arteries, fome all along within 
the Marrow to the Foramer, through which 
the Artery enters, and tall inco one large Chan- 
nel, which paſſes through the ſame Foramen, 
others tend to the ſuperticies of the Marrow, 
whercot ſome, which are minure, I have ob- 
ſerved to pats immediately through the Mem- 
brane, and to penetrate-into the ſide of the 
Bone, which we mult ſuppoſe to diſcharge 
themſelves cither into fome Vein of the Perzo- 
ſteum, 1t they proceed fo tar, or into ſome of 
them, Which arc in the ſubſtance of the Bone, 
and belong to the nutritious Arteries ; others 
run upon the ſuperficics of the Marrow, be- 
tween that, and the Membrane, which tall at 
aſt into thar larger Veſicl, which patſes our 
by the Foramen of the Artery, Where there 
are two, or more conipicuous patlages it is 
probable that ſometimes the Vein may pals 
ſingly through one, and the Artery throught 
- other, though I have not yer oblerved 
- to be fo. 

The Secretory Oroans are ſmail veſtculous 
Glandules, which I take co be likewiſe con- 

taining parts, anc continually kept tull by the 
Oil, which they themtfclves ſeparate, which 
betorc I give an account of, I Nall take notice 
of a common containing part inveſting the 

whole Medalla. The oily therefore, the ve- 
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ſiculous, and vaicular parts of the Marrow arc 
all contained in one common, moſt thin, and 
tender Membrane, tranſparent as Glaſs, which 
inveſts that part, which lics in the bony Cells, 
as well as that, which fills the larger Caviries, 
The origine of this Membrane is certainly 
from the Blood-Veſlels. For here we: have 
nothing elſe, no other Membrane, no Nerves, 
no tendinous, or muſcular Fibres, from whence 
we can ſuppole it to be derived. Neither do 
E think it is from all the Blood: Veſſels, but 
only trom the Arteries, nor from all the Coats 
of an Artcry, but from the exterior only, that 
it is an expanſion, and an elongation of the 
Fibres of this Coat. Ir is fo thin, that it 
does not ſeem to be made of the Fibres of 
more, neither hay e I been able to obſcrye 
that it is diviſible like the ſeveral Coats of 
an Artery, or that it has the leaſt reſem- 
blance to any other, than that I mentioned, 
but it is plainly a Reticulam, or fine Net like 
the Texture of that. It ſecms in many 
places to be red, as it it had a great num- 
ber of Blood-Veſſcls, but this is not occa- 
ſfioned by Veſlels, or Blood of its own, but 
ſome of the medullary Veins running upon 
the ſuperficies ot the Marrow, which lies un- 
der it, by reaſon ot its tranſparency make it 
ſeem to retain that colour, whicit it only tranſ- 
mits. I do confcis 1 huye not tcen always 
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able, when TI have cndeavourcd it, to ſeparate 
the Membrane from the Veſlels, which com- 
municated that colour to ir. For eſpecially 
where the Marrow is ſoft, they will riſe with 
the Membrane, when it is ſeparated from the 
Medulla, and it is no wonder when it is propa- 
gated from ſome of the Blood. Veſlels, fo that 
there is a connexion, and the implication of 
theſe with others, will make them riſe toge- 
ther; and it is ſo render, that it js almoſt im- 
poſſible to divide them afterwards. Bur I 
have ſo often ſeparated them in that part of 
the Marrow, which has been more indurated, 
and afterwards viewed the Veſſels upon the 
ſuperficies of the Marrow, as to be certain 
that they arc not a part of the Membrane, 
bur only ſubjacent, and ſo give it their own 
colour, as any Opace Body will do to 
that, which is diaphanous, when it lies be- 
hind ir. 

This Membrane adheres to the Bone, not 
only by thoſe ſmall Veins, which are con- 
tinued from one into the other, but likewiſe 
by inſinuating it ſelf inro the tranfverſe Pores 
ol the firſt internal Lamell, and that as I ſup- 
poſe, for the better paſſage ot the medullary 
Oil through one into the other, This is cer- 
tain, that ithas Pores, by which the O:l flows 
through it into the Bone it felt, which it is 
reaſonable to think are formed in thoſe parts 
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of the Membrane, which lic into the Pores of 
the firſt Plate, by which one does more con. 
veniently, and certainly receive it from the 
other. Neither can it feem ſtrange that the 
Oil thould have its egreſs, after it is ſeparated 
by the Glands, through Pores formed 1n this 
Membrane, when we conſider thar it is not an 
unparallelled caſe, but the Swear after it is 
ſcparared by the curancous Glands paſſes 
through the Catzzcala by fuch Pores. By the 
clevation, or protrution of this Membrane in 
ſeveral places to infinuare it felt ſome little 
way into the tranſverſe Pores on the inſide 
of the Bone are formed little round protube- 
rancces, which render the furtace of the Marrow 
uncqual. | 

The medullary Oil, which is contained in 
this Mcmbra::, docs not lic all confuſed, and 
indiſtinguithed in thar ſpace, which the com- 
mon Membrane circumſcribes, but there are 
Diviſions, and Subdiviſions, in the Membrane 
are immediately contained membranaccous 
Bags, and.in theſe B2gs are Yeſicalz or little 
Bladqgcrs: both which | have obſerved where 
the Marrow has been ſoft, and the Ol con- 
tinucd liquid afrer it was cold. And when 
I came to enquire ints that part of the Medalla, 
which was induratcd, .] tound by examining 
of it when it was riade hot, and liquid, that 
the ſtructure of the containing parts was ©x- 
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atly the ſame, only I could not citing 1 
the tender Bags ſo well. 

The Bags, or Lobulcs made up of ſeveral 
Veficule arc not all of the ſame Figure, nor 
_ of the ſame capacity, even in a large Mais of 
Marrow, and for thoſe which fill the ſmall 
Cavities, it is plain they are variouſly H- 
gurated, and diftcrent in their extenſion, as 
the Cavitics themſelves arc ſo, and in ſome 
of the ſimple Caverns, which are very ſmall, 
that which fills chem hardly deſcrves the name 
of a Bag, tor in ſome there cannot be more 
than two or three Yejicule, and in ſome I can- 
not tel] how to think there is more than a lingle 
Velicle. 

The Yejicale are ſmall glandular Bladders 
deſigned tor the feparation of the medullary 
Oil trom the Mafs ot Blood, and for the re- 
ception of it. Theſe arc as far as I can ob- 
ſerve all of the ſame figure, being round, nei- 
ther do they differ in thcir capacity. In that 
part of the Marrow where the Oll is fluid, 
and clcar rchey are to look ro, very much like 
the veſiculous ſubſtance of the Lungs, when 
they are blown up, bur that the Veſicale are 
not to larze. In a ſmall picce of the Medulla, 
where the Oil is indurared, they reprciznr, 
when they are viewed wich a magnitying 
 Glais, a cluſter of ſmall Pearl ſticking one to 
another, Ina humane Bone, which I had pre- 
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ſerved till the Oil was wholly evaporated, [ 
found theſe Ve/icule remaining dry bur entire, 
and their ſubſtance repreſenting in a manner 
a Sponge. The medullary Oil being contained 
in ſeveral ſmall Veſicles, trom hence it comes 
ro paſs that if any one of the Bags be opencd, 
it does not preſently empty it felt, the me- 
dullary Oil does not all guſh our together, 
bur Stills forth in ſuch ſmall quantities, thar it 
is ſome time before it flows all out, nay it the 
Bag be gently preſt, ſo as not to break the 
Veficule, ir empties it felt but gradually, and 
chat becauſe airer the Membrane of the larger 
Bag is broken, the medullary Oil is ſtill con- 
rained within the Veficulz, out of which, whilſt 
chey are entire, bur ſuch a quantity of it flows 
forth ara time, as their Porcs will permit to 
paſs through them. 

They ſcem to have Porcs or immediate 
paſſages our of one intro another, (and fo do 
the Bags) by which the Oil has a tree courſe 
to the Joynts, and ſubitance ot the Bone, for 
whoſe benefit it was deſigned, even from the 
middle part of that Maſs, which fills thelarge 
Caviries, and lies at ſome diſtance from the 
ſide of the Bone as well as from the leſſer 
Cells; and therefore in melting of a large 
piece of the hardeſt Marrow over the Fire, 
the Oil will by degrees all drop away, and 
leave the Brgs, and Veficu/s empry, which 
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ſhews ſome paſſages trom the internal part to 
the ſuperficies. And it we conſider the di- 
ſtance of the Bags, and Ye/iculz in the Centre 
of the Marrow in the large Bones, as ſuppoſe 
in that of the Thigh, ſrom the ſubſtance of 
the Bone, and the Articulations, which it is 
ro be ſupplied to, we muſt conclude that 
that there is ſome contrivance for the convey- 
ance of it to thoſe parts, otherwiſe all the 
medullary Oil, beſides that, which is con- 
tained in thoſe Yeſicul/e, Which lie next the 
common Mcmbrane , would be ot no uſe to 
thoſe parts, for whoſe benefit it is intended, 
Ir bcing certain therefore that there is a mo- 
tion, and paſſage of the Oil in the Meda/la 
from one part to another, this mult be either 
by proper Du&ts deſigned tor this end, or elſe 
by Pores formed in the Veſicles, by which the 
Oil flows immcdiately out of one into ano- 
ther, and ſo ſucceſſively, till it arrives cither at 
the Joynt, or the ſubſtance of the Bone, By 
che firicteſt enquiries I have made I could 
never diſcover any thihg like Ducts, neither 
have I indeed been able to obſerve the Pores, 
by which I make the medullary Oil to have 
its paſſage. So that thus far one may ſeem as 
probable as the other. But I ſay no. For 
if there were any Ducts leading trom the {e- 
veral GlanJules, we ſhould have them, as in 
other Glands, meet in larger Channels, which 
would 
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would be viſible, but the Pores arc every where 
very ſmall, and there 1s no reaſon they ſhould 
be larger in one place than in another, fo as to 
ofter themſclves to our ſight. Beſides, ler us 
conſider, that the Oil is not carried trom the 
Veſicles, or Glandules to one large Receptacle, 
which would rcquire the convenience of Ducts 
to convey it thirher, bur flows out of the ſu. 
perficies of the Marrow in as many places as 
there are tranſyerſe Porcs in the internal La- 
mell. $o that we mult ſuppoic thele Dudts 
not only to be almoſt innumerable 1n their firſt 
rilc trom the Glandules, but even in their ter. 
mination, which 1t 1s hard to conecive, as it is 
unncceſiary, and is not agrecable to the wiſe 
methods of Providence, when there may be 
a more cafie, and fimple way for the convey. 
ance of the medullary Oil, as the Veſicles in 
cvery Bag, and the Bags1n the common Mem. 
branc do lic contiguous to one another, Which 
aftords the convenience of forming ſuch immc- 
diate pailages out of one into another, as [ 
have ſuppoſed. 

The Bags, and glandular Veſicles are with- 
out doub: propagated from the Blood-Vel- 
fels, ſince as I ſaid of the common Mem- 
brane, there arc no other parts within the 
Cavities, from whence they can be derived, 
and they ſeem to be not only particulariy 
trom the Artcries, but from their exterior 
Coar, 
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Coat. Thcir membranous ſubſtance is in the 
ſame manner like rhe common Membrane, 
tranſparent, and their texture ſeems to be 
cvery way the fame. So that I conceive thar 
the exterior Coat of the Artery expanded, 
and conveniently modified makes the Veſi- 
cles, and bcing afterwards farther expanded, 
it produces the Bags, and from the expanſion 
of it beyond all thele ariſes the Membrane, 
which includes the whole. 

Beſides the preſſure of the medullary Oil, 
which is continually ſupplied, upon thar, 
which was betore ſeparated, and depoſited in 
the Veſicles, to drive it on towards the ſub- 
ſtance of the Bones, and towards the Joynts 
in ſome of them, we have ſome reaton to 
think, thar when the Yeſicule, and the larger 
Bags are fiiled to a convenient diſtention, they 
contract themlelves, as the Fibres of the Blad- 
dcr, and ſuch membranous Cavities evidently 
do upon the ſame occaftion, whereby being 
like a Sponge compreſt, the Oll is ſqueezed 
and forced out of one Veſicle, and out of one 
Bag into another ſucceſſively, whereby that 
part, which is contained in the Veſicles, that 
lie next the Membrane, is driven through ir, 
and into the traniverſe Porcs of the firit inter- 
nal Plate, and thar, which was more remote, 
is carried on towards it, and ſupplics the 
place of what is remoyed. And how, it is 
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diſpenſed after it comes into the ſubſtance 
of the Bone I have already ſhewn, whea [ 
\ gave an account of two ſorts of Pores formed 
in, and between the Plates. 

But I have one thing here to give an ac- 
cout of, and that 1s the paſſage of the medul- 
lary Oil ro the Joynts. The manner, in 
which it paſſes, whillt it 1s within the Bags, 
and Veſicles I have explained, but what con- 
trivance there is for its cxit out of the Bone, 
and its flowing into the Interſtices of the 
Joynts I am now to conſider, as it is evident, 
that it has a paſſage into them. For it any 
Joynt be preſerved entire till all the mucilage 
is waſted, there is to be found even in the 
Fingers, where I hayc not bcen yet able ro 
diſcover any large paſſages, tor a long time 
aſter an Oil tranſuded and ſticking to the ends 
of the Bones, which is ſupplied from their 
Cavirics after a Man is dead, where even 
Death ir ſelt Icaves a ftock to maintain the 
£urrent of it into the Joynts, whereas the {c- 
paration, and ſupply oft the Mucilage ceaſes 
as foon as the Circulation oft the Blood is 
topped, and thar, which is left in the Joynr 
iS quickly evaporated, or ſome other way 
diſappears. For this end there are Porcs or 
paſſages formed both ar the extremity ot the 
Bone, and in the Sinulcs of it, which arc on 
eac ſide. Thoſe, which are ar the yery end, 
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which ſeems cartilaginous, are very ſmall, 
but numerous, which in moſt Bones 1t is very 
difficult to diſcover 3 but I have a Bone of a 
Horſe, where they are very plain. And here 
I take the paſſage of the medullary Oil to be 
in the ſame manner as where the Plates lie 
contiguous in the ſides of the Bone, by 
rranſycrſe, and longitudinal Pores. Some of 
the paſſages in ſome Sinuſes are very conſpi- 
cuous, particularly in the Cavity on the hin- 
der part of the Os Femorss, at the Ham there 
is one, which I opened, and traced for fome 
way up into the cavernous part of the Bone, 
and in the large Cavity on the hinder part of 
the 7Trochlea of the Shoulder-bone there are in 
moſt Skeletons ſeveral, ſometimes ſix or ſeven, 
one whereof is larger than all the reſt, andI did 
particularly examine one, that was conſidera- 
ble, firſt with a Briſtle, whereby I found there 
was a clear paſſage down a preat way into 
the Bone, which when I opencd, appearcd to 
be a bony Duct, that ran for ſome' way into 
the cavernous part, which beſides what it had 
at its termination, had on every fide ſeveral 
Pores, by which ir opened into ſo many of 
the Caverns. And in the ſame Cavity in the 
Os Humeri of a Horſe I have found cight or 
nine of theſe paſſages pretty large, with {e- 
veral others, which were vitible to tne naked 
Eye. Now by theſe Pores the ne—_ 
(2: 
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Oil ſeparated in the Cavitics flows into tho 
Dutt, and by that into the Interſtice of the 
Joynr. The paſſage of this Dutt, where ir 
opens into the Joynt, is in ſome Animals 
very large, in a Calf where it was ſingle, I 
obſerved it to be Jarger than that, through 
which the medullary Velleis paſſed into the 
Cavity. And in fatted Beaſts, fo withour 
doubr in ſome Men, who arc very Corpu- 
lent, there lics otcen over it ſomething like a 
Fat Gland fixcd as 1t were by a Root into 
this paſſage, which ar firſt I was apr to think 
was indeed ſuch a Gland, till I came to make 
a ſtricter enquiry, and found from whence 
that Far was ſupplicd. For as the adipoſlc 
Glands between the Muſcles, fo the Veſicles 
of the Marrow may oftcn ſupply a greatcr 
quantity ot Oil, than is expended, and where 
the Animal is fatted, and little exerciſed in 
motion, as thoſe, which: arc deſigned for 
ſlaughter, arc excuſed from Labour, there is 
more ſupplied, and lets made uſe of than in 
ſome others, fo that ir is not ſtrange to 
find fore of it ſticking, upon che Bone, and 
a ſuperfluity of ir even in the Joynt. 

I thall not here ſtay ro give any account of 
the nature of thac matter, which 1s contained 
in the Bags, and Velicles, which T have de- 
{cribea, when every one knows 1t tobe an Oil: 
nor 38 iT neceſlary I thould lay any thing cot 
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cerning the manner how it 1s ſeparated, fince 
what I have ſaid of glandular Secretion in 
general, is ſufficient ro explain it, 

There is one thing or two, which T ſhall rake 
notice of, betore 1 proceed to 1peak of the 


uſes of the medullary Oil ; the firit is the ditgy 


ference there is between the colour of that 
part of the Marrow, which is in the large Ca- 

vitics, and that which is in the bony Cells eſpe- 
cially in ſome Animals, the one being where 
it is indurated of a whitiſh colour mixed with 
a red ; the other plainly red. This diverſity 
in their colour proceeds from a difference in 
the number of their Blood-Veſlels. For in 
that part of the Marrow, which is lodged in 
the large Cavitics I do ſuppoſe, that every 


Veſicle has not an Artery to convey the Blood, 


which ſupplics the oily Particles, to it, nor a 
Vein to carry it back, but there are ſome, 
which by Porcs have that Oil, that fills 
them, ſupplied from other Vcſicles, that ſerve 
for the ſeparation of ir, but thoſe Velicles, 
which are in the ſmaller Cells, have every 
one of them their Blood-Veſlels for this end, 
which makes them proportionably more nu- 
merous, and thar part con{cquently more red. 
The ſecond thing 1s the diftcrent conſiſtence 
of ſcycral parts of the Marrow, when they 
are cold, In the large Cavities of ſome Bones, 
we ſhall have ſome, which airer it is cold is 
indurared, 
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indurated, and of the nature of a Sewet, ſome 
of it remaining jiquid, even in the ſame Ca- 
vity, Now Oll in its proper and natural con- 
ſiſtence is liquid as well when it is cold as hot: 
So that that parr of the medullary Oil, which 


Exemains ſo, ſhews it ſelf tro be more pure, 


and unmixed ; the other, which is congealed, 
has the addition of ſomething to it, which al- 
ters its conſiſtence, and what parts theſe are 
we can learn from nothing better than an cx- 
periment, in which ſuch a change is effe&ed 
in common Oil; and this I have borrowed 
from the molt ingenious Dr. Grew, who in his 
Diſcourſe of the power of Mixture tells us 
how the Far of an Animal Body may be 
imitated : Vhich, ſays he, may be made thus, 
Take Oil Olive, and pour it upon high Spirit 
of Nitre, then digeſt them for ſome days. By 
degrees the Oil becomes of the colour of Mar- 
row, and at laſt is congealed or hardned into a 
white Fat, or Batter, which difſolveth only Ly 
the Fire, as that of Arimals, In converting 
Oil thus into Fat, it is to be noted that it 
hardens moſt upon the exhalation of ſome of the 
more Sulphureous parts of the Spirit of Nitre. 
— Hence the true congealing Principle is a Spi- 
7it of Nitre. 

—— And The mating of Fat is but the 
durable cengelaticn of Ou, 
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Hence alſo it appears that Animal Fat it {elf 
x but the curdling of the Oily parts of the 
Blood 5, either by ſome of its own Saline parts, 
or by the Nitrous parts of the Air mingled there- 
with, 

The reaſon therefore of the difference in 
the conſiſtence of ſome parts of the Mar- 
row, and of the congelation of that, which 
is found indurated, when it 1s cold, is the 
mixture, and combination of the Nitrous 
\ parts of the Air with it, -fixing the Par- 
ticles of it; which do it ſo cticQually, 
thar if any of the indurated Marrow be 
diſtilled per ſe, it will atter it is brought 
over, and cold, return to its former conſt- 
ſtence. Though afterward, by ſerting of it 
long in the Sun, I brought ſome of ir to the 
nature of a true Oil, which remained liquid 
when it was cold. 


vv —_ - —— 


Of the USES of the 
MARROW. 


Shall in the next place give ſome account 

of the uſes of the Marrow : the ules of it 
I ſay, becauſe it ſerves for more than one, 
though that can be none of them, which Au: 
thors icem to aſcribe to it, when they make 
the medullary tubſtance, which lies between 
the rwo Tables of the Skull to ſerve for the 
Nouriſhmenr of ir. For beſides that the Bones 
have evidently Blood-Veſlels deſigned for their 
Accretion , which properly - belong ro their 
ſubſtance, and are no ways concerned with 
the Marrow; to any one that conſiders the na- 
rurcof the Medulla, that 1t is an Oil, it will 
plainly appear, how uncapable it is of being 
converted into fo ſolid a- ſubſtance as that of a 
Bone. Yet it they will ſuppoſe Nutrition tobe 
only a ſupply of Volatile, and Fluid Matter 
to maintain the fulneſs, and to preſerve the 
Tone, and temperament of the containing 
parts, the medullary Oil may befaid to be con- 
cerned in their Nutrition, as it is continually 
ſupplied torepair the loſs of that Oil, which is 
expended, The 
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The uſe of it is in the firſt place general, 
and common to all the Bones, and to the 
whole of every one of them, and ſecondly 
more particular to ſome parts of ſome of 
them. Ir oils the whole ſubſtance of every 
Bone, and by its unCtuofity preſerves them in 
a duc temperament. Their parts are natural- 
ly dry in themſelves, and when they obtain 
too great a degree of ficcity they are more 
fragil, and apt to be broken by any violence, 
and not only lo, bur we find how toon the thin 
part of the Scapula, where there is no Medulla, 
will withour any violence crack, merely by its 
own dryneſs, when it is expoſed tothe Air So 
that it. was neceſſary for their ſecurity agiinſt 
Fiſſures, and Fra&tures, that they thould be 
detended by ſuch a Matter, as may help to 
retund the violence of thoſe accidents, which 
are apt to injure them, and fo mollifie their 
parts as to make them capable of yielding a 
lictie ro thoſe preſſures, and that force, which 
would otherwiſe be more eafily, more ineyi- 
tably, and more ſenſibly injurious. 

Beſides this general uſe of the Marrow, the 
ſervice of it is more particular ro the extremi- 
ties of thoſe Bones, which are articulated. 
Firſt, for their lubrication, to fir them for the 
great, and neceſſary buſineſs of Motion, to 
preſerve them always in a condition fit for ir, 
and to make them more ready to alter their 
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Poſition, when there 1s occaſion. It 1s true thc 
cnds of thetec Bones, which are articulated are 
very ſmooth, bur yer it they were dry, they 
would not with that readineſs and tactlity obey 
the commands of thoſe Muſcles, which move 
them. Whercfore Nature has taken care to 
Jubricate them with a ſlippery Oil, ro which, 
when it flows into the Joynt, is added a muct- 
laginous Liquor ſeparared by peculiar Glands 
ſcatcd in the articulations, and trom the mix. 
ture of theſe two, -an Oil, and a Mucilage, is 
madc a compoſition fo fic tor this deſign, that 
nothing taken from the vaſt ſtock ot Nature 
ſccms comparable ro it, as [ ſhall ſhew, when 
] come to ſpeak of the Glands, which ſepa- 
race the Mucilage. 

econdly, The medullary Oil in conjunction 
with a Mucilage preſerves the ends ot the 
Bones, which arc articulated, from an Inca- 
Ickcence, from conraQting an inordinate, heat 
by their Motions, which would otherwiſe be 
the cfica of them, eſpecially when they arc 
very quick, and violent, and long continued. 
Ic is impolitbic chat two Bodies fo {olid-as the 
Boncs in ſome parts arc, and the extremitics 
of thole, which are articulated, would be 
without the beneftc of ſuch a Matter, as both 
molh{ies them, and intervenes fo a> to keep 
them trom an immediate contract, ſhould be 
violentiy moved, and rubbed one agunit ano- 
cher 
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ther withour crearing a great hear, This cve- 
ry Coach-man, every Car-man is ſenſible Ol, '*., FAE- 
and there{ore they have their Oil, and Muct- I; | * 
lage, a Compoſition, in which chey imitate is i} 
this of Nature, thar is a mixture of Greale, 
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and Tar, with which chey beſmcar rhe inſice Rong 

of the Naves of their Wheels, an: che extremi- ** {4 RE 
tics of the Axis, upon which they move, WRT | 6 
without the benetic of which the f411 Roch a. 


tion of -one about the other prouuccs a hear, 
| and that ſometimes ſo inten'c as to let them on TTY 
| fire. And if there had not been a provi- WFIL 5 
| fron in the Joynts againſt ſuch a preterna- wi 

tural Incaleicence upon their violent Moron, 
| this Would have made a flothtul Wc;id, 
| and have confined us to flow, and dclibce 
| rate movements, cven when there were the 


molt urgent, and haſty occaſions to quicken Tak. 321 
us. ; Wt | 
Thirdly, It was farther neceſſary that the | es | 
Boncs thould be oiled, and moiſtnced with fome- br 1p RF 
thing of this nature in their Joynts to prevent Wore fi 
their Atrrition,or wearing by rubbing one upon - 1-808 
another. For withour it we cannot bur be len- "1 O08 
ſible, and certain of this, that two Bodics of Wars 6 
| tac nature, which the Bones are of, being tre- Wenn 
quently, and as ſome of them ottcn arc, vio- _ 
ently moved one upon another, muſt incvi- MY 
tably be mutually injurious, and ſome of the __ 
parts muſt be worn oft on both ſides, $2 thar | 0 
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the contrivance of Nature to adapt one Bone 
to another in all the articulations, to fit them 
for an caſte motion and that variation of their 
poſition, which is requiſite in every Joynt, how 
admirable ſoever it might ſeem ar firſt, would 
not be long uſctul, but the ſtirring part of 
Mankind would ſoon find themſelves ficter for 
an Hoſpital, than for Action, and the purſuit 
of Buſineſs. 

Thus it appears how beneficial, and abſo- 
lutely neceſſary the medullary Oil is to the 
Bcnes, bur the uſe of it extends it ſelf be- 
yond theſe parts firſt to the Ligaments, which 
tic them, that are articulated, together, theſe 
it preſerves from dryneſs, and rigidity, it 
keeps them pliab:c, and ready to contorm to 
all the motions and poſtures of that movcabie 
part, to which they appertain. Were they not 
thus oiled, we may eaſily be ſenſible how dit- 
ferent rhcir temper would be from whar it 
now is, from the rigidity, which they con- 
tract, when they are laid in the Sun, and 
drycd. And why may we not alſo ſuppoſe, 
thar it is as uſetul, and for the fame reaſon 
neceſſary to theſe parts,as Oil to Fiddle ſtrings, 
which the Muſicians make uſe of to preſerve 
them from chat aptitude to break , which 
otherways they will have, when they are 
much extended. So to ſecure theſe Ligaments 
from a diſruption, which as ſtrong as 4s 

cem 
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ſeem to be, they would be in danger of upon 
a great, and ſudden ſtretch, or contortion, 
if they were dry, they are oiled and moiſtned 
with this mixture of the medullary Oil, and 
the Mucilage. 

And as it preſerves the temperament of the 
Ligaments as well as that of the Bones, ſo it 
ſerves likewiſe for their lubrication, Some 
of them are faſtned to the Bone at ſome little 
diſtance from the extreme part of ir, that they 
are diſtin&t, and ſeparate from ſome part of 
the ſide of it, which they lie upon, ſo that in 
all the motions of the Joynt they nor only 
are inflefted or extended, but they ſlide back. 
wards, and forwards upon the Bone. Now 
bzing contiguous to it, and ſlipping upon it, 
there does appear a reaſon for, and a neceſfity 
of ſomething, which may lubricate them, 
which might make their motion upon that 
part of the Bone, where they ſlide, more 
ready, and facil. And trom the ſuppoſition 
of a defe& of that, which ſhould make them 
ſlippery,we may account for the cracking of the 
Joynrs, which is frequently to be obſerved in 
ſome Scorbutical Perſons, where I do think 
that the Ligaments more than the Bones are 
to be accuſed. For if they are not ſufficiently 
lubricated, they will not be ſo ready to flip 
that way, which the motion of the Joync 
commands them, and whem they do not 
N 4 ſlide 
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ſlide proportionably, and by a continued mo- 
tion anſwer to that variation, which is made 
in the pofition of the part, they mult nceds, 
if they make any ſtop, when the Joyne per. 
ſiſts in its motion, be extraordinarily extended, 
which ſeems to be the occaſion of that pain, 
which is then often felr, and is one thing rhar 
makes me think, thar the Lizaments have 
ſome ſenſe. Bur being uncapable ot ſuch an 
extenſion, -as will without their motion pive 
the part the liberty of being extended, or in- 
fleted to that degree, to which the Muſcles 
by their contraCtion oblige them to move, 
(which would be inccnfiſtent with the due 
conjunction of the Bones) when they can give 
way no farther by their extenſion, they are 
forced at Jaſl to flip, and that with ſuch a quick: 
nels, as makes the ends of the Bones ſtrike one 
againſt rhe other with a ſudden violence, which 
impreſſes ſuch a motion upon the Sororifick 
Particles of the Air, as aficts our ſenſe of 
hearing. Although it is probabie that there 
may b2 another reaſon for this cracking of 
the Bones ſometimes, and a diflcrent affection 
ot the Ligaments to occaſion it, that is too 
orcat, and a preternatural Jaxneſs in them, 
whereby being more capable of an cxrenſion, 
they do not tic the Bones fo clole, and ſtrictly 
together, as to keep down the procels or cnd 
ot one ficmly into the Sinus or Cavity of the 

other, 
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other, though the relaxation be not near ſo 
conſiderable as to diſpoic the Bone to any 
thing like a Luxation. Now ſuppoſing one to 
riſe trom the bottom of the $725 in the other, 
in the motion ot the Joynt the end of one 
Bunce may be pitched againit fome lateral part 
of the Cavity, and move upon that as its 
Axis, and every little irregularity in rhe poſi- 
tion of it, makes it uncapable of moving ſoas 
at the other extremity to deſcribe fo much of a 
Circle as the contraction of the Muſcles will 
oblige it to do, without a reſtitution co its na- 
rural place, which not being done without 
ſome torce, it falls down with a violence, 
and velocity into the bottom of the Sinus of 
the other Bone, where they {trike one againſt 
the other in ſuch a manner, as to make a 
ſound. 

The medullary Oil ſeems to be ſerviceable to 
ſome other parts, beſides thoic, tor whoſe be- 
nefir it is evidently employed, and where I 
have ſthewn the uſes of it, and I cannor bur 
think, that it is communicatcd from the Bones, 
in which it is depoficed, ro thoſe Cartilages, 
which are joyncd ro them, and that tor fome 
neceſſary end. Bciides that the Boges arc there 
ſofter, than where the Plates are contiguous 
in their ſides, and there is nothing intervenes 
to prevent the paſſage of this Oil out of one 
into the other, there are Pores both in that 
end 
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end of the one and of the other, where they 
are joyned together, which allow the paſſage 
of ir, and ſeem deſigned for this purpoſe. And 
I have, when they have been relaxed with the 
heart of the Fire, obſerved on Oil, which had 
inſinuarted it ſelf, and ſtuck to the end both of 
the Bone, and of the Cartilage, Theſe parts 
it preſerves from growing dry, and maintains 
their flexibiliry, and how neceſſary it is, that 
they ſhould be moiſtned with ſomething of 
this nature, appears from the hardneſs, and 
rigidity, which follow upon their being drycd. 


The FourrTta 


DISCOURSE 


OF THE 


Muctlaginous Glands. 


Proceed in the next place to give an ac- 

count of a particular ſort of Glands 

ſeated in the Joynts, which, whilſt 1 was 

making ſome oblervations of the ſeveral 
parts, which belong to and make an articulati- 
on, I came-to take notice of, which ſeparate 
a mucilaginous kind of Liquor, and are no 
where deſcribed, nor have ever, that I know 
of, been obſerved by any one, only ſome time 
after I had made my Obſervations of them, 
I mer ar Surgeons Hall with an indefatigable, 
and curious Anatomiſt, one Mr. Cooper, an 
ingenious Surgeon of this Town, who had 
raken particular notice of the larger fort of 
theſe Glands, 


Aſter 
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Afrer I had coniidered the nature of that 
Liguor, which preſents it ſeit ro our Obſcrva- 
tion jn the Intcritices of the Joynts, which 1 
always found ro he mucilaginuus, I began to 
think with my felt, that as it was vaſtly dif 
ferent in 1ts Nature from the Marrow or an 
Oil per ſe, though ic might have the ac. 
cc{ſion of an O11, it could nor be all lupplycd 
from the Cavitics of the Bones, but muſt 
have {ome GillinCct and peculiar parts to fep:- 
ratc, and ſupp;y it, which gave me the fi:ft 
occaſion of cnquiring, whether there were no 
Secretory Uryvans particularly deſigned tor rhe 
ſeparation of 1t, and upon a ſtrict cxamination 
ot the Interſt:ice, and the Membrane, whici 
aocs immcdiately cover the Articulation, [ 
firſt found in the Simyſes of the Boncs within 
the Joynrt ſome {oir parts, which to the touch 
ſcemed Veiicular, and fpongious, and ob- 
ſerved, that the Membrane not only was lax, 
bur alſo uncqual with proruberances of a dit- 
ferent Figure 2nd Magnitude. As it was 
looks and :iziy exiended,, where the Liga- 
ments would not luiicr the ends of the Bones 
to recede lrom cach ocher, it was cvident that 
it was not infcrvicnt to their Conjunction, nor 
was this uic of ic conſiſtent with an Articu- 
lation. For aid the Membrane, which lics 
round the Joynt tic the Bones together, this 
mult have fixca the part, witch 153 to be 
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moved, on every fide, and have made it un- 
capable ot a flexure, or any natural aJreration 
of its poſirion. The incqualities I obſcryed 
preſently gave me the ſu:picion of Glands, 
and when I came ro make a farther enquiry, 
| found that the Membrane was truly glan- 
dulous, and that thol. foſt Bodies, which were 
in any of the Snuſes, were Glands, and be- 
ſides the reaſon I had from the obſervation of 
them to think, that the Mucilage was ſepa» 
rared by them, I was tully convinced of the 
truth of this, when I expreſt ſome of 1t our 
of them. 

Now becauſe they have nor been taken no- 
tice of, nor obtained any name, and I ſhall 
have frequent occaſiun to mention them, it 
will be coavenicnt to impoſe upon them one, 
which may be proper, and diſtinguithing, and 
the parts, in which theſe are ſeated, and to 
which they are ſerviceable, ſuggeſt ſuch a de- 
nomination as Glandule Articulares, bur be- 
cauſe I have obſerved the ſame fort of Glands 
in ſome other parts, to wit between the Mul- 
cles, and about the Tendons, and there are 
Glands ſeated in the Throar, which ſeparate a 
mucilage for the lubrication of our Food, and 
to make the deſcent of 1t into the Stomach 
more quick, and facil, I ſhall give them a 
more comprchenſive name, ſuch as Glazelule 
Mucilaginoſe, or the mucilaginous Glands, 

In 
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In Treating of which 1 thall firſt give ſome de- 
ſcription of them, and an account of the 
Structure, and particular firuation of thoſe, 
which are moſt conſiderable. Secondly, I 
ſhall conſider the nature, and dcfivn of the 
Liquor, which they ſeparate, and ſhew how 
ſo great a quantity of it, as is neceſ{ary fir the 
uſe of ſo many parts, as it is employed m, is 
continually generated. Thirdly, I ſhall give 
an account of ſome Experiments I made with 
it, and of a Diſtemper or two, which owe 
their Original very much to the Mucilaginous 
Glands. | 

Theſe Glands are of two forts Some arg 
ſmall and numerous in every Joynt, which 
are ſet thick all over the Membrane. excepting 
where there areany large Glands, and they are 
all of an equal magnirude,lo as to render it eve- 
ry where glandulous, which is not extraordi- 
nary ina Membrane, when we have Tuniclcs, 
which are evidently fo, and the ſagacious Mal: 
pighi has diſcovercd to us, that the 7urica | 
Vaginalis of the Teſtes, the Membrane or Cap» | 
ſula of the Heart, the Perironaum, and Fleura | 
are all ſo. Bur in ſome parts of the Mcm- 
brane, and in the $/#/es of the Bones in the | 
Joynts theſe Glandulcs are ſo Conglomerated | 
as to form remarkable Glands, and theſe I am 
now to deſcribe. In ſome of rhe large Joynts 


there is only one, as in the Acetabulum oi the | 
Thigh- 
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Thigh-bone, which is a very conſiderable 
one. In ſome, as in the Knee there are four, 
or five. They have ſomething of a tranſpa- 
rency , when they are not diſcoloured with 
Blood-Veſſels. This they have from their 
Baſis for ſome way up towards their other 
extremity in Horſes, and ſuch large Animals, 
where they riſe any conſiderable height above 
the ſuperficies of the Membrane, but near 
to the upper part, and ſo to the very end they 
receive a red colour from their numerous 
Blood Veſſels. But in Men they are generally 
every where of a red colour, which is more 
intenſe about their termination. They are 
ſoft, and pappy, but not tender and triable 
like the glandulous ſubſtance of the Liver, 
and ſome other Glands of the Body, fo that 
they are not eaſily broken by a compreſſion, 
againſt which injury it was neceſſary in their- 
Nature to fortifie, and ſecure them, becauſe 
they are ſeated amongſt ſuch parts as are ob- 
durate, and preſs upon them in their motion, 
though ir be ſo lightly as not plainly to com- 
preſs them. Neither are the parts of theſe 
Glands very eaſily pulled afunder, and per- 
haps the mucilaginous quality of the humour, 
which they ſeparate , may both make their 
parts flexible, and give them a diſpoſition to 
adhere to one another, a!l which oppoſes their 
triability. As for their Stucture I had a very 
good 
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good opportunity to enquire into it in ſome 
of them, which I took our of the Joynts of a 
Horſe, that were Hydropical, and filled with 
a preternatural humour , which diſtended 
their Glandules, and made them appear very 
fair with rhe help of a Microſcope, one where. 
of was as large as a Man's Hand. They 
are, as I have ſaid betore, Cenglomerare, 
though they do not confiſt of ſeveral Lobules, 
or Bags of leſſer Glandules, as fome other 
Glands do, but of ſeveral Membranes ſuper: 
ſtrared one over another, ſer thick wirh ſmall 
round Bladders, which not only lie contigu- 
ous, but tcnaciouſly adhere one to another, 
as the ſeveral Membranes likewiſe do. And 
by cxamining the Mucilaginous Gland in thc 
Acetabulum of the Coxendix of a Man, aftcr 
ir was dried, I found, (though I did not 
queſtion it betore) that rhe Structure of theſe 
Glands is the ſame in Men as in Beaſts ; for l 
could diſcern ſeveral diſtinct Mcmbranes, and 
divide them, which were fix or ſeven in number. 
Sothat though the Glandules are here conform- 
ed to thoſe of the Marrow, the Lungs. and of 
ſome other Glands ſo far, as to be of the nature 
of Veliclesz yet the order, 1n which they arc 
diſpoſed, is very different. By the Pores of 
theſe little Bladders the mucilaginous Liquor, 
is percolated and diſtinguithed trom the reſt 
of rhe Maſs of Blood, whici is conyeycd to 
Chem 
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them by the Arteries, and from them it flows 
into the Interſtices of the Joynts by the Excre- 
tory paſſages, which all theſe Glands have. 
Blood- Veſſels they have a ſufficient number 
of, which, as I obſerved before, rowards. the 
Apcx, or termination of them+ are more nu- 
merous, and make them look of a redder 
colour, than art their Baſis. Their Veins have 
not a direct courſe, but proceed obliquely 
with windings, and it is a plcafant ſight to ſee 
the Anaſtomeſes of ſeveral of rhele ſmall Vellels 
and their various flexures as they run along 
in the Gland. There ſeems to be a particular 
reaſon for the obliquity of the Veins in theſe 
Glands, from the nature of the Liquor, which 
they ſecern : For the Liquor, which theſe 
Glands ſeparate , obtaining a mucilaginous 
quality, the Particles of it donor ſcem to paſs 
through the glandular Pores with any great 
expedition, and therefore theſe Vellels are 
formed with ſuch windings, that the return of 
the Blood by them may be ſomewhat retarded, 
and the Particles, which are to be ſeparated, 
may have more time to penetrate the Pores of 
the Glandules. The figure of the mucilaginous 
Glands is various, and accommodated to the 
Sinus, or Cavity, in which they are ſeated, 
Some are not only long bur broad art their 
Baſis, and grow narrow towards the top ſo ag 
to terminate in an cdoe; ſom: have a broad 

©, Baſis, 
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Baſis, and riſe into a ſort of a Cone; ſome 
are like litrle Ridges, {ome like a Fimbria, 
ſome are broad, and pretty flat. 

As for their ſituation, they are differently 
ſeared in the ſeveral Joynts3 in ſome they ſtand 
over againſt the very Interſtice of the Bones, 
and run in a little way between them, where 
the ends of the Bones towards that fide are 
not contiguous, but ſo formed as in their 
Conjun&tion ro make an Interſtice , and 
theſe are commonly in the manner of a 
Fimbria; {ome are ſeated in ſome Sinas or 
Cavity, others planted upon the Membrane, 
which immediately covers the Articulation. 
In gencral they arc ſo ſeated, that they cannot 
be injured by a compreſſion trom the Bones, 
and yet there is this contrivance, that the Bone 
docs cither in the inflexion, or extenſion of the 
Joynt lightly preſs upon them, ſo as to pro- 
mote the Excretion of the Humour, which 
they ſcparate, into the Joynts, when they 
are moyed and ſtand moſt in need of it. And 
vy this mcans it ſeems to be molt plentifully 
ſupplied, when there is occaſion for the prear- 
cſt quantity of it, and to be proportionated to 
the preſent cxigence, according to the quiel- 
cence, cr ſeveral degrees of Motion in the part, 
when it is moved, And itis no ſmall ſecurity 
to theſe Glands againſt the obſtructions, which 
the mucilaginous quality of the Liquor, _ 
they 
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they ſeparate, does naturally diſpoſe them 
to, that they are ſolicitated, and the Liquor 
expreſt out of them by the motion oft the 
parts, where they are feated. 

ButT ſhall give a more particular account of 
the ſituation of the large , and conſiderable 
mucilaginous Glands in the ſeveral Articula- 
rions. I begin with that of the Os Occipztie 
and the Atlas, where there are ſome of theſe 
Glanas planted round the Tooth-like proceſs 
of the Epiſtropheus the ſecond Vertebre of the 
Neck, and one on each ſide. In both the Ar- 
ticulations of the Ribs with the Pertebres 
they are likewiſe to be found, bur the largeſt 
is in the lower Articulation, and on thar ſ:de, 
which is next the Cavity of the Zhorax. 
Theſe are bur ſmall Glands abſolutcly, though 
they are of the larger ſort, that is, they are 
formed of ſeveral Glandules conglomerated, 
and lying one upon another in ſeveral Mem- 
branes, and fo to be diſtinguiſhed from thoſe 
that are bur ſingle Glandules, which only ſtand 
oneby another in the Membrane of the Joynts, 
and make no conſpicuous inequalities in it. 
In the Joynt of the Shoulder there is a con- 
ſiderable one joyning to the upper brim of the 
Acetabulum of the Scapala juſt by the tendi- 
nous Origination of the Muſculus Biceps on 
the foreſide of it, which runs downwards up- 


on the Membrane for ſome way towards the 
O 2 Arm- 
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Arm-pit, And on the other fide of that Ocri- 
gination there is another at a little diſtance 
from it. In the Cubirt there is one Gland 
ſeated in the Cavity, which is on the hinder 
part of the Trochlea of the Os FZumerz, and 
another large and fair one, in one of thoſe 
Sziunſes, which are on the foreſfide of the ſame 
Trochlea, which I have given a figure of 
Fig. I. Tab. II. And upon the Radzs, and 
Tlna there are ſome of them, which lie like a 
Ridge. Ar the Articulation of the Bones of 
the Cubirt and the Wriſt there are a row of 
theſe Glands, or one of them lying like a 
Ridge of little Hills from one fide to the 
other on the back part. Oa the inſide there 
arc ſome, but not fo conſiderable, At the 
Bones of the Carpxs there are ſome, which 
are like a Fimbria, The Acetabulum of the 
Coxendix has one of rhe largeſt of this fort of 
Glands in the whole Body. Where, becauſe 
the Cavity is deep, and the Supercilinm, which 
gocs round the brims of it, runs ſo tar over the 
head of the Thigh-bone, and lics ſo cloſe to 
it, that the Mucilage could not have plecntt- 
ſully inſinuated it elf into the Cavity, nor 
readily have bcen diffuſed for the Lubrication 
of the head of the Bone, which is received 
into it, if the Gland had bcen ſeated, and the 
Mucilage ſeparated our of that Cavity ; there- 
fore the Gland, which ſupplies ir to this Joynr, 
: 15 
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is placed within it, and lies between the cx- 
tremity of the head of the Os Femoris, and 
the Coxendix. Bur as this was neceſlary, ſoon 
the other hand there was a difficulty, and an 
inconvenience, Which without the Providence 
of Naturc, would have attended this ſituati- 
on of it: For if the Cavity had been every 
where fitted to the head of the Thigh-bone, 
which it receives, without a particular regard 
to this Gland, and the Gland had been placed 
within it, as now itis, it would neceſlarily eſpe- 
cially ina ſtanding poſture have been compreſt 
to the deſtruQtion of the tone of its Glandules, 
and ſo have been rendered uncapable of per- 
forming its Office 3 therefore there is a Szyxs or 
Cavity at the bottom of the Acetabulum form- 
ed on purpoſe to receive, and ſecure it beyond 
the injurious preſſure of the Thigh-bone. This 
Cavity is in a human Skeleton almoſt of an 
Oval figure which I have found an Inch and 
five cighths in length, and in the wideſt place 
very near one Inch one cighth in breadth, and 
abour three cighths of an Inch deep, occupy- 
ing at oneend, and on both ſides only the bot- 
tom of the Acetabulum, but at the other end 
it runs up by the Ligament, which is inſterted 
into the tip of the head of the Os Femoris 
to the brim of the Cavity. In the Kneethere 
are of theſe Glands both before, and behind, 
above the Rozula there is one, and at the bot- 
O 3 rom 
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tom of it another, which isa very conſiderable 
one, and on one fide another, thart is lefs, all 
which I have given a figure of Fig. II. Tab.]I, 
where A, A, 4, 4, are the fore part of the 
Knee taken off with the Patella, and the in- 
ſide turned up, and laid in view: a, a, a, are 
the large mucilaginous Glands : 6, 5, b, b, the 


Membrane which immediately covers the In- 


terſtice of the Joynt, and c, is the Pate/la, As 
for the Glands of the Fingers and Toes they 
are ſeated on the inſide, or bending part, 
where they arelike a Fimbria, and in every 
Joynt there arc two of theſe glandulous Fim- 
brig, one belongs to the remoteſt or that 
which is the moving Bone, when the poſture 
of that Joynt is altered, and is feated juſt art 
the edge of its extremity ; the other is planted 
upon the Bone, with which the other is arti- 
culated at a little diſtance trom the extreme 
part of it, up in a Sas, formed as well for the 
reception of that Gland, as to give the other 
Bone, when it moves that way, the liberty 
of ſliding towards it, and of being infleCtcd, 
at which time it makes ſome little preſſure up- 
on it, And now let any one conſider the ft- 
ruation of all theſe Glands, and he will be 
ſenſible, how they are ſeated, as I ſaid, ſo as 
to be lightly preſt, eicher when the Bone 1s 
extended, or infledted, ro promote the Eva- 
cuation of the Muci'age out of them into the 
Interſtice of the Joynr. And 
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And here I cannot but rake notice, thar I 
have obſerved the fame ſort of Glandules in 
the Membrana communis Muſculorum, as thoſe, 
which occupy the Membrane, that lies over 
the Joynts in all that part, which has none 
of the large Glands; and amongſt many of the 
Tendons , there are ſeveral of the larger 
Glands, or the leſſer Glandules conglome- 
rated into the form of Glands. So that I 
dare be poſitive in this aſſertion, that the com- 
mon Membrane of the Muſcles is every where 
elandulous. For in that Subje&, where I had 
ſome hydropical mucilaginous Glands, I found 
ſeveral parts of the Membrane of the Muſcles 
in the fame manner hydropical, where it not 
only upon an ordinary view appeared like the 
hydropical mucilaginous Glands, -which TI 
took out of the Joynts of thi fame Subzect ; 
bur when I came more {tritly to examine rhe 
Strufure of ir with the help of Glaſſes, which 
the fulneſs, and diſtention of the Glands gave 
me a fair opportunity of doing, I found, that 
as it had ſmall Veſicles or Glandules, fo were 
they exaCtly like thoſe of the mucilaginous 
Glands of the Joynts; there was only this 
difference, that the Glands conſiſted of more 
Membranes, 

From the obſervation of theſe Glandules, and 
that hydropical fulneſs, and ſwelling of them, 
which I mer withal, I cannot bur conclude, 
O 4 that 
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that when we have a Dropſie about the car- 
nous parts the common Membrane does ſome- 
times contribute to it, and that there is now 
and then a particular Droplie between the 
Muſcles, where the water is ſupplicd by theſe 
Glands only, part of which flows out of them 
jato the Interſtices, and part is retained in 
the Veſicles, which diſtends them in an cx- 
traordinary manner, and by making a grear, 
and pretcrnatural addition to the thickneſs of 
the Membrane, produces a ſenſible ſwelling in 
the part. | 

The larger fort of theſe Glands about the 
Tendinous parts are very cafic to be diſcover: 
ed, and remarkable in thoſe Beaſts, which are 
of a conſiderable magnirude, cfpecially where 
there axe any long Tendons, which {lide back- 


wards, and forwards in a $77as upon the 


contraCtion and extenſion of their Mulcles, 


— 
= _———— 


Of the N ature and Uſe of the 
Mucinr AaG Et. 


HE uſe of the Glands, which I have 

_ now deſcribed, in general is the fame 
as that of ail Glands, that is, they ſerye for 
the percolation, and ſeparation of ſome Mat- 
ter, and they do particularly ſupply a Liquor, 
which is neceſſary for facilitating the aCtions 
of thoſe parts, where they are ſcated. 

The Liquor ſeparated by them is a Muci- 
lage, which is almoſt like the white of an 
Egg, though it is not always ſo clear, and 
limpid; yet when it is pure, it has the re- 
ſemblance of it; in ſome Beaſts I have ob- 
ſerved it to have a yellowiſh colour, as it there 
were a portion of Bile in it. Ir is evidently 
faltiſh ro the taſt, and conſiſts of Aqueous, 
Saline, and Gummous, or ſuch Terreſtrial 
parts, as have no rupoſities or incqualitics, 
nor hamous extremities, ſo that they are apr 
to ſlip one upon another, but withal they 
have fo much of an immediate contiguity, as 
makes them in ſome degree adhere, which 
eives them ſomething of a Viſcoſity, or mu- 
cilaginous 
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cilaginous quality, The Salt, and Ter- 
reſirial parts I have found to be about a 
two and thirticth part of the Compoſition, 
which is more than ſuch a proportion as that 
muſt be of Gum Arabick, or Tragacanth, 
which with fair water will make a Mucilage 
of the ſame conſiſtence. The nature of the 
Mucilage ſeems to be very much like that of 
the ſerous part of the Blood, which ſhews 
it ſelf diſtin from the fibrous parts or Coags- 
lum, after it has ſtood ſome time expoſed to 
the Air, and ſeveral mixtures will produce the 


fame cfte&, in both, And it is not ſtrange, 


that one has ſo much of the nature of the other, 
when the Mucilage is ſupplied from the Blood, 
and is without doubt a part of the Serum. 
But yet that there is a difference appears in 
that the Serum is not ſo mucilaginous, and 
from ſome experiments, for the Serum of the 
Blood will be more remarkably coagulared 
with Spirit, and Oil of Vitrio), with Spirit 
of Salr, and Oil of Sulphur, and when they 
are held over the Fire in a-Spoon the effect is 
very difterent, the Serum, as itis known, will 
in a manner turn wholly to a thick Jelly or 
Size, which is friable, inſomuch that of a 
Dram I have had, afrer it had loſt its fluidity, 
two Scruples, and fixtcen Grains, and after it 
was throughly dried five Grains and a half, 
which is very near the eleventh part, —— 

the 
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the Mucilage with the hear of the Fire turns 
for rhe greateſt part into a Liquor more te- 
nuious, than it 1s it ſelf naturally, and pro. 
duces only a thin film upon the top with 
ſome little white Coagalam, and what remains 
after the aqueous parts arc all pertetly eva- 
porated is not a thirtieth part. 

The uſe of this Mucilage is principally to 
lubricate the Joynts, to render and preſerve 
the ends of the articulated Bones ſo ſlippery, 
that the Animal may move, and manage thoſe 
parts, as there ſhall be occaſion with the great- 
eſt facility. This ſeems to be the prear, bur 
it is not the only thing, that lubricates rhe 
articulated extremities of any Bones. For 
beſides the Liquor, which is ſupplied by the 
mucilaginous Glands, which I am now ſpeak. 
ing of, there is an oily ſubſtance tranſmitted 
from the Cavities of theſe Bones into the ſame 
Receptacles or Interſtices by paſſages formed 
for this end, as I have ſhewen in my Diſcourſe 
of the Marrow. Theſe two mecting in the 
Joynt are mixed together, eſpecially upon the 
motion of the part. And certainly there is 
no Liquor, nor any mixture can be thought 
of more proper for this end, than this is, 
where not only both the Ingredients are of a 
lubricating narure z but there is this advantage 
from the Compoſition, that they do mutu- 
ally improve one another: for the Mucilage 
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adds to the lubricity of the Oil, and the Oj] 
preſerves the Mucilage from inſpiſſation, and 
contracting the conlittence of a Jelly, And 
here we cannot avoid the notice of the viſible 
footſteps of an infinite Reaion, which as they 
are deeply imprelt upon the Univerle, ſo more 
cfpecially upon the ſenſible parts of it in thoſe 
rational contrivances, Which are found in Ani- 
mals, and we can never ſufficiently admire 
the Wiſdom, and Providence of our great 
Creator, who has piven all the parts in theſe 
animated Beings not only ſuch a Structure, 
as renders them fit for their neccilary Motions 
and deſigned Functions, but withal the bene- 
fir and advantage of whatever may preſerye 
them, or facilitate their Actions. 

There are ſome other ends, which this Mu- 
cilage is inſervient to, as the preſervation of 
the extremitics of the articulated Bones trom 
Attrition, and an incaleſcence, but becaule 
neither of them ſeems to be the firtt intention 
of Nature, in the Generation, and ſupply of 
this Liquor, and I have taken occation to 
ſpcak ot theſe uſes, and how it ſerves ro them 
in Conjunction with the medullary Oll in the 
preceding Diſcourſe concerning the Medalla, I 
ſnall rake no farther notice of them, than to 
mention them. | 

As Tnhave oblerved the mucilaginous Glands 
teared between the Muſcles, and about the Ten. 
dons, 
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dons, and a Liquor of that nature ſupplied to 
thoſe parts by them, ſo it is not ro be doubted 
but the deſign, and principal uſe of it 1s the 
ſame as in the Joynts, to Wit, to [ubricate 
them. And when we conſider how the con- 
traction of the Muſcles not only obliges their 
Tendons to approach rowards their Origina- 
tion, but draws up ſome part of every Fibre 
towards their beginning, ſo that they muſt 
neceſfarily move or ſlide backwards or for- 
wards upon the part, which lies contiguous 
to them, (which is the Membrana communis 
Muſculorum) as they are contracted, or re- 
laxed, and extended, we ſhall ſoon be ſenſible 
how neceſſary it is that the Muſcles ſhould be 
lubricared. And for ſome of the Tendons, 
which ſlip up and down in Sizuſes, as thoſe 
of the Muſculi perforantes, which are inſerted 
into the third or laſt Joyntof the four Fingers, 
and into the ſame Joynt of ſo many of the 
Toes, ſome of the flexors of the Leg, and 
ſome others, the Mucilage docs appear as uſe- 
ful, and neceſſary to them, as in the Joynts, 
fo thar I need nor go about to prove it. 
Allowing therefore this Liquor, when it is 
ſupplied to the Muſcles, and Tendons, to be 
employed in their Lubrication, as it is at the 
extremities of the Bones, which are articu- 
J lated, it will be no unreaſonable ſuppoſition 
Jto think, that there is the ſame kind of mix- 
ure 
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ture in theſe parts, that there is the addition 
of an Oil to the Mucilage to preſerve it from 
inſpiſlation ; ſince the nature of the Liquor is 
the ſame in both, there is the ſame reaſen in 
one as in the other, and the matter of Fa& 
does in a manner appear, when we find ſuch | 
vaſt numbers of adipoſe Glands, and ſuch 
quantities of Fat between the Mulcles in ſome 
Bodies, and in fatted Bcaſts there are ſome 
of the adipoſe Glands to be obſerved about the 
Tendons, which move in a Sinus. Though | 
ſuch a colle&ion of Fat does not occur in all | 
Bodies, yet that there are the ſame Glands in 
thoſe, that are Lean, does not admit of any | 
diſpute, nor is it leſs certain, that they per- | 
form their Office and ſeparate a Far fo long as } 
there are oily parts in the Blood, which in the 
Circulation of it, will ofter rhemſel ves to 
thoſe Glands. And although the rcaſon of | 
leanneſs in ſome Men may be, becaule the | 
quantity of Oil, which is ſeparated by theſe 
Glands, 1s not fo great as in thoſe, that are 
obcſe, which ſeems to be the rcaſon- in old 
Men, in ſickly perſons, and inthoſe, that tecd 
high, and uſe bur lictle exerciſe, yet are of a 
thin habit of Body : yet that which makes the 
yariation between fat, and lean Bodies, i; 
often a difference in the expenſe of this Oil. 
The defign of which being to aſſiſt in the 


Lubrication of the Muſcles, and Tendons, it fol- 
lows, 
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lows, that it wuſt be more profuſely ex- 
pertded, where their motions are frequently 
repeated, or long continued. Therefore there 
are many in the World, as thoſe, whoſe For- 
tune condemns them ro hard Labour, and 
have little Reſt but rhe Repoſe of the Night, 
that cannot ſhew ſuch larded Muſcles as fome 
others can (as I do not know that everT ſaw a 
Country Labourer Fat) who notwithſtandin 
have better Appertites, injoy ſuch a perfect 
ſtate of Health, and carry all the ſigns of the 
good Crafis of their Blood, that we haye no 
reaſon to queſtion, but the Maſs of their 
Blood ſupplies that proportion of Fat, which 
would make them as Corpulent as ſome of 
their Neighbours, but that the laborious man- 
ner of their life makes them have ſome other 
occaſion for it, and the motion of their Muſ- 
cles is a way, by which it is continually ex» 
pended, ſo that there is no overplus to be re- 
ſerved in the adipoſe Cells. And how often 
do we find an alteration in the plighr of theſe 
Men, when they can indnlge their caſe, and 
allow chemſelves in a more idle way of living ? 
How evident is this in Horſcs, which, whilſt 
they reſt, and are well ted, grow Fat, but 
when they come to be rid, or to work hard 
long together, ſpend all thar ſtock, and loſe 
their Fieth, as ir is rermed, fo as to be almoſt 
a thame to a Market? That there is a greater 
: cxpentc 
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expenſe therefore of the Fat upon great mo. 
tions, and excrciſe is plain, the queſtion then 
will lie here, how this Oil 1s employed, 
Dr. Mayo ſuppoſes theſe fulphureous parts to 
be ſeparated from the Maſs of Blood by the 
Parexchyma of the Muſcles, and by a congreſs 
with fome Ni#ro-acreous Particles or the Spi- 
rits conveyed to them by the Nerves, mutu. 
ally axagitating each other, and producing an 
efterveſcence to ſerve for the contrattion of 
the muſcular Fibres, and in caſe the Muſcles 
are not frequently exerciſed, and contracted, 
ſo as to employ all thoſe ſulphurcous, or as 
he makes them ſal;no-ſulphurcous parts, in 
their motion, and ſo to deſtroy them, that then 
they are conveyed by peculiar, Ducts from 
the interior part of the Muſcle to convenient 
Receptacles, in which we afterwards find them 
collected in the form of Far. And to ſtrengthen 
the probability of this Hypotheſis he urges 
this as an Argument that theſe parts are ſepa- 
rated in the Parenchyma of the Mulcic, that 
the Blood-Veſlels, which are diſſeminated 
through the Body of a Muſcle arc never pro- 
pagated fo far, as the Fat, ſo that the parts, 
which conſticute it, cannot be immediately 
jupplyed from them to thoſe parts, in which 
we find it, But this Argument may becafily 


invalidated. For although it is true the Blood- 


Veſlels in the Fat are nor fo numerous, as it 
ſome 
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ſome other parts, yet there are foms, wh'ch 
are viſible, and Glandules, whic!i iwrve tor 
the ſeparation of rhole oily Partic.cs. Befics, 
I have obſerved fome adipole Glands abuut the 
Tendons at a great diſtance trom the ticthy 
Fibres. And we find in che Cavities of tac 
Bones a ſubſtance ot rhe ſame nature, where 
it certainly is neither ſeparated by the Paren- 
chyma of any Muſcles, nor concurring with 
the Spirits in their contraction, but iome part 
of itis aſigned ro rhe Joynts, where it meets 
with the Mucilage, which neceflarily requires 
ſomething of this nature to preſerve it trom 
inſpiſſation. Which it it be requiſite tor this 
end in the Joynts, is no leſs in any other part, 
where the Mucilage is employed, Bur if 
theſe ſulphureous parts are expended, and 
deſtroyed in the contraCtion of the muſcular 
Fibres, then muſt they be wanting to this Li- 
quor, when it is molt plentituliy ſupplyed, 
and there is the greateſt occaſion for them up- 
on the external part of the Muſcle. So that 
I rather think, that the firſt intention of this 
Fat is to make ſuch a Compoſition, as is fit 
to lubricate the parts, and all the ules of it 
are in ConjunCtion with the Mucilage. 

Beſides the intention of Lubrication, the 
Mucilage with the addition of an Ol is tarther 
neceſſary to the Muſcles, and Tendons, ro 
preſerve them from ſhrinking, from po 
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dry, and rigid. Therctore in Rheumatiſms, 


when the nature of it is altered, and it con- 
tracts ſuch a viſcoſity, and thick conliſtence, 
as render it unfit to moiſten theſe parts, we 
have a ſiifneſs, and Stupor, whichlT ſhall take 
farther notice of, when I come to ſpeak of 
that Dittemper. 


Of the Generation of the 
Mucir ac E. 


Er: ſome may be ſo curious, and inquifi- 
tiveas to ask me, how the Mucilage is 
conrinually generated,and how the ſanguineous 
Matf5 comes to becavable of ſupplying ſuch large 
quantities of it, as are necctiary to lubricate 
{9 many parts, as it is conſtantly, though nor 
always in the ſame meaſure ſupplyed ro. I 
anſwer, that the matrer, of which it is made, 
is originally from our Food, and the Chyle, 
which is daily added to the Maſs of Blood, as 
all other Juices arc; but yct ir is a greataltera- 
tivn, hich thoſe parts.of which itis generated, 
do uniergo, before they arc reduced ro the 
truc nature of a Mucilage. The change therc- 
forc, which that part of Blood from which 
it 
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it is produced, undergoes in order thercunto, 
ſeems to be made by ſome Gland, and there 
is none, that I can think of, which ſeems fo 
fit, and likely to be concerned in this affair, 
as the Spleen, which 1 ſuppoſe to be the O- 
cina, Where Nature ptoduces, and claborates 
the Mucilage, from whence it is adminiſtred 
ro the Blood, and by that diſpenſed in its Cir- 
culation to all the parts, about which it is ne- 
ceſiary it ſhould be employed. This I have 
been thinking, that this large Y7/ces is deſigned 
for fuch an Office, that it is not abſolutely 
neceſſary to the lite of Animals, fince we find 
not only, that the privarion of it is conſiſtent 
with Life, but that the Animal has ſeemed 
little concerned for the want of it. And this 
not only has been obſerved in Dogs, which 
are the ordinary Subjeas of this experiment, 
bur there are fome, thattell us, it we may give 
credit to what they ſay, that it has been found 
wanting in ſome Men, and taken out of others, 
who have been reſtorcd to their Health by a 
happy Cure. Thus tar this Gland, and rhe 
uſe, which I aſſign to it, agree, fince the Of- 
fice, which I ſuppoſe it docs perform, is not ſo 
requiſite to the being, as the convenience, and 
well being of an Animal, For although the 
Mucilage did wholly depend upon rhe Funtti- 
on of this part, we may eaſily farisfiz our 
ſclves, how it comes to pls; that the Animal 
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is no more injured by the want of ir. For 
{fince the uſe, and deſign of it is to lubricate 
the parts, and there are no parts, about which 
it is employed, bur have an Oil, that anſwers 
the ſame end ſupplied tro them, the inconye- 
nience, which we may ſuppoſe ſhould follow 
upon the want of the one, 1s very much taken 
off by the other, which is likewiſe of a lip- 
pery and lubricating nature. Though I am 
apt to think it the Animal, after it is deprived 
of the Spleen, were put upon great, and fre- 
quent motions, there woula appear a more 
ſenſible injury ſrom the want of it, and be- 
cauſe the Subjects, in which this Experiment 
IS commonly made, have not been afterwards 
pur upo!: {tirring, but being fir tor no farther 
uſe, cr reſerved only for diſicftion, have been 
allowed to lie at home, and to live a lazie, 
and foporote lite, therefore they have had 
Iſs 5ccafion for the Mucilage, and ſo have 
fee:ned wunconcerned for the wanr of that part, 
witch Crppiiuouc. And, as I make this an 
Aru. nt my Bypotheſis, that as the 
Spicin, fo tae Micilage 15 NOT ablojutely ne- 
cctlary to the cur: &vation of life, fo the qua- 
lity of thac matter <7 Juice, which is always 
found in the Parenchyma of the Spleen, does 
gc us ſome reaſon to fulpect, that it is do- 
iligncd for rhe generation of this mucilaginous 
Liquor. For thut it contains, and —_ 
vi 
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ſuch a kind of Juice there is no Man, that has 
his Senſes, and examins it, can deny. And 
why docs it produce ſuch a Liquor, it not for 
the ſervice, ana benefit of thoſe parts, which 
do ſtand in need ct ir, and are cvidently ſup- 
plied with a Liquor of ſuch a nature as the 
Juice, which is found in the Spleen is of 2 
Beſides, conſidering of how great, and pub- 
lick uſe the Mucilage is ro moſt parts of the 
Body, it is not ſtrange, that a Yiſcus ſhoutd 
be tormed, and deſigned particularly tor the 
Generation, and Elaboration of it. Morc- 
over from this ſuppoſition, as this Gland has 
fo common Receptacle to entertain, nor pro- 
per Ducts to convey the humour, which it 
ſeparates, to other parts, we may calſily ſee the 
reaſon, why it has ncicher ; one was incon- 
venient, and the other in a manner impoſſi- 
ble. It was not convenient, that this Liquor 
ſhould be carried into, and reſerved 1n any 
Receptacle in or about the Splcen, becaule it 
ſtands at a preat diſtance from moſt of the 
parts, to which the Mucilage is neceſſary, fo 
that if it were depoſited in any ſuch large 
Cavity, it could not be immediacely ſupplied 
upon any occaſions, that are extraordinary, or 
ſudden, as our motions oftentimes are. And 
for Ducts it ſeems next to an impollibility, 
that the Spleen ſhould have ſo many , as 
would be neceſſary to convey the Mucilageto 
P 3 all 
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all thoſe parts, which ſtand in need of it ; 
whereas by what I ſuppoſe the thing is 
done without rhem, for by the Communica- 
tion of it to the Maſs of Blood it is brought 
into a nzzthod, in which it is diſpenſable to 
all the Jovnrs, the Muſcles, and Tendons, 
and whatcycr parts can be thought to require 
it, ſince tie Blood, with which it afterwards 
Circulites, has irs motion through all the 
parts of the Body, and in its Circulation flows 
to all the Glands, by which the Mucilape is 
ſepararcd in every patt. 

I will go farther yer, and now I have en- 
deavoured to prove, that the uſe of the Spleen 
is ro generate this mucilaginous Liquor, I will 
attempr to explain the manner, how it docs it, 
which was a thought ſuggcſied ro me from 
whar I accidentally obſerved, when I was a- 
bout making one Expcriment with the Muci- 
lage, Dcſigning to try what alteration an acid- 
avſtcre would make in it, T mixed ſome Spirit 
ot Vitriol with ſome of the Decoction of Galls, 
and I found, that the mixture produced a loft, 
and pertect Gum. Now as there are evidently 
gUMMOUS parts in the Muciiage, 10 in the 
Splicen chere form to be ſuppiicd from the Blood 
two Fiincip!ics ofthe fame nacure asthoke were 
of, of which I made that Gum, that 1s an 
acid and an auſtere £© produce ir. The Splcen 
Having a ſub-acid tail when it is boyled as 

Diemerbroek 
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Diemerbroek has obſcrved, docs diſcover an 
acid in ir. I do therctore ſuppoſe, that the 
Splenick Glandules being formed with two 
colatory Porcs, do by one ſeparate an acid, 
and by the other an auſtcre Juice , which 
meeting in their ſmall Cavities the one does 
precipitate the other in the fume manner as the 
Spirit of Vitriol did the Dccoction of Galls, 
not inro a plain, and pertcct Gum, but as the 
degree boch of the acidity, and auſterity is 
low, only into a more thin Mucilape. 

The narure, and uſe of chat Liquor, which 
is naturally ſeparated by the mucilaginous 
Glands, however it is firſt generated, are 
ſuch as I have deſcribed. Bur as other 
Glands of the Body, fo theſe do ſometimes, 
ſeparate, and take oft from the Maſs of Blood 
a morbifick Matter, which becauſe ir is not 
excerned out of the Body, but is thrown, 
upon, and lodged in ſome parts, which 
arc affected, and injured by it, does excite 
ſome particular Symproms, wherever it is 
depoſited. "Therctore all the parts, where 
any of thcfe Glands are feated, muſt be ob- 
noxious to Catarrhs, when ever tney are 
diſpoſed for the ſeparation of rthar Matter, 
which 1s Heterogeneous, and Morbifick, and 
Nature makes an attempt to depurate the 
Maſs of Blood by them. Now as theſe Glanas, 
4ST have ſhewn, are feated both berween the 
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Muſcles, and about their T<-ndons; and in 
the Interſtices of the Joynts, ſo this defluxion 
of Matter happens ſometimes to one, ſome- 
times to the other, and ſomerimes to all of 
them: which when it is excluded from the 
Maſs of B.vod by rhoſe mucilaginous Glands, 
winch are ſeared between the muſcular parts, 
produces a Rheumariſ::: 3 when by thoſe, which 
ſerve to the Joynts only, and the Tendons, 
which are inferred near them, procurcs the 
Gour. I ſhall therefore fay ſomerhing of 
both theſe Diſtempers. Burt betore, and in 
ordcr to the explaining at the Nature, and 
Cauſe of them I think it neceſſary to give an 
account of ſome Experiments, which I made 
with the Mucilage, which is the Liquor na- 
turally ſupplied ro, and always entertained in 
thoſe parts, which are affe&ed in theſe Di- 
ſtempers. This I propoſed to my elf, that 
as the humour, which is the cauſe ot them, 
is morbifick, and mingles with the Mucilage, 
when it is thrown into the fame Interſtices, fo 
the alterations, which I might obſerve from 
ſeveral mixtures made with the Mucilage, 
where they agreed wirh what we often ob- 
ſerve in thele caſes, would diſcover both 
the nature of that humour, which is then 
the cauſe of theſe D.ſtempers, and the rca- 
ſon of ſome Symptoms, which accompany 
__  - 
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The tryals, which 1 made with this Liquor 
by mixture, have been many, ani more chan 
I ſhall here take norice ot, becaule chere were 
ſeveral, which did not ſucceed ſo as ro make 
any ſenſible alteration in it. The Mucilage 
which I made uſe of, I had trom the Joynts 
of Oxen, and of a Horſe, which being large 
Animals, did afford ſufficient quantities for 
my purpoſe. I made moſt of the tryals both 
when it was hot, and when it was cold. Vi- 
negar dropr into it, when it was hot, made a 
conſiderable Coagularion with a Seram, to 
all which I aft:rwards added the powder of 
Coral, both becauſe ir is eſteemed a Specifick 
in a Rheumatiſm, and I rhoughr the effer- 
veſcence, which would follow might diſſolve 
ſome part of the Curd, which the acid had 
produced, but I tound no ſuch efte& from it, 
nor from Antimonium Diaphoreticum, Crabs 
Eyes, nor any thing of a teſtaceous nature, 
that I tryed. All the following Expcriments 
I made with it, when it was cold : I made the 
ſame, when it was hot, but becauſe to give a di- 
ſtin& account of both of them would be little 
betrer than a Tautology, I ſhall. only obſerve, 
that thoſe, which were made with it cold, did 
produce the ſame effe& when it was warmed, 
to wit, a Coagulation, with Acids, and Sti- 
pticks, only in a higher degree; and whereas 
the Coagulations, which were made, when ic 
was 
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was in ons ftatc did only chunge it into a 
thick Jclly wichour any Seram, attcr the man- 
ner of a Cheeſe, when 1t 11s newly ſet, as 
they term ic, which over the Fire afterwards 
exhibircd two diſtinct parts, a Coagulum, and 
a Whcy ; in the other, that is, when the Mu- 
cilage was hot, the mixtures, which coagulated 
| produced a harder Curd, and a Serum di. 
ink from it. By cropping in ſome of the 
DecuCtion of Galls to ſome of ir 1 turned the 
whole into a gclatinous Maſs, and it was all 
a fort of Coagelem like a skin, of a whitiſh 
colour, and fo tougn as to hang all rogether, 
whea I took it up with a Needle. This Coogee: 
lar, or Jcly, being laid in the Sun, andarycy, 
the part: 5 it tiuck all rorether in one picce, 
but was very iriable, and” eaſily rubbed to a 
powdcr, which was very much like fine 
flower. The fame cflcct had che flrong infu- 
Gon of Balaujiiza, Red Roles, Pomeyranarc- 
Pills, and th. Peruvian Bark, although there 
was ſome dtit.rence in the Coagulation ac- 
cording to the wiilerent degrees or their ad- 
fringeney. Uri 14 few arops of Agua Fortis 
aittilied upon tt tie Muciiago was immcdt- 
ately coaguiarci, t: rough the Coarntum, which 
was white, was f» render, that it wouid by 
avitation be diſlolvea in fair warer, and make 
it of the fame coiour almoſt like Milk. Spt- 
rit of Nitre made exactly the fame alteration 
Th 
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in it, as Aqua Fortis did, a Coagulum, Which 
was of a white colour. From which Pheno- 
menon I ſhall airerwards cndeavour to give the 
rcafoa, why the injuries of the Air, and taking 
cold are to frequently the occaſion of the 
Gout, and a Rheumatiſm. Vinegar , Spirit 
of Salt, of Vitriol, Oil of Vitriol, and of 
Sulphur in ſome Mucilage, which I trycd it 
with, did not make any conſiderable alcerati- 
on, when it was cold, bur in ſome othcr ir did 
more, when Aqua Forts, and Spirit of Nitre 
did produce in all the fame cftccts in the ſame 
degree. And I could not but aimire to ſee, 
that fo ſtrong an acid as Oil of Vitriol ſhould 
have no preatcr cflc& upon it to altcr ir, not 
ſo conſiderable as that of Vinegar , which 
makes me think, thar it is not always the 
high degree of acidity, that works this chanpe, 
bur there ſeems to be ſomething particular in 
Wines, which ditpcics ther to coagulate this 
Liquor, when any of ihcm are made uſe of, 
and thoſe paris cf them, which are apt to act 
thus upon it, wrc caſt into thoſe Interſticcs, 
where they have the Mucilage ſingly to work 
upon. And therciore we find how readily 
any Wines do procure the Paroxy/zzs of the 
Gout, where the tone of the Glands is 


weakned, and the Paticnt has a diſpoſition ro 


this Diſtemper, which agrees with thoſe try- 
als, I made with ſome of them. For Claret, 
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White-Wine, and cven Sack, but the Claret 
eſpecially did make a Coagu/am in the Muci. 
lage like a Jelly, And ir was not ſtrange, 
that Clarer, whic!: has both an Acid, and a 
Stipticity in it, thoule procuce the preateſ} 
Coagulation. A mercurial water made of 
Sublimate, and Aqua Calcis made a very con- 
ſiderable whitiſh Coagulation, and rendered 
itall a thick Jelly, which being heid over the 
Fire turned to a Curd, and a Serum. A Soly- 
tion of Roman Vitriol produced a Coagulati- 
on likewiſe, ſo did Alum diflolved in water, 
but it made a greater alteration in ſome, than 
it did in others, though the Mucilages were 
taken from Subjccts of the ſame Species. Sac- 
charam Saturni did inſpillate ir, which appeared 
ro be a true Coagulation, becauſe with the 
- Fire they would rurn to a diſtin Coagalum, 
and Serum. Salt of Wormwood made no ſen- 
ſible alteration, only it ſeemed a little thicker, 
to which I put ſome of the DecoCtion of 
Galls, which immediately produced a Coagu- 
lation. Then I dropt in ſome Spirit of Vi- 
triol ro ſee what would be the eficct of the 
Colluctarion of the Salt, and Spirit, and I 
found after it was over, that the Coagalum, and 
ſcrous part were diſtinguiſhed, and rhe Seram 
limpid like water. I took ſome of the De- 
coction of Galls, and added to it Spirit of Vi- 
trio] intending to make a ſtroyg acid-auſtere, 

where 
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where I obſerved, that theſe two by them. 
ſelves produced a Coagulation, and ſtirring 
of them topgerher, to ſee, it the whole mighr 
not be brought to mix by that means, I found 
the Coagulum turncd into a viſcous Body, and a 
perfe&t fofir Gum. Then I took out the Gum, 
and poured fome Mucilage to the reſiduous 
Liquor, by which it was changed fo, as to aſ: 
ſume a whitiſh colour, but was not confider- 
ably coagulated, which it was the leſs, be- 
cauſe the auſtere parts were moſt of them with 
ſome of the acid precipitated into the Gum, 
which I had ſeparated from the ſerous part. 
Bur if the Spirit of Vitriol, and the Mucilage 
are firſt mixt, and the auſterc Liquor be after- 
wards added, they make a conſiderable, and 
plentiful Coaga/am, which will only be broken 
into ſmaller parts, and not be diſlolved in water, 
Aqua Fortis, and the DecoCtion of Galls being 
both dropt into ſome of the Mucilage made a 
white Coagalum, which likewiſe was nor dif- 
ſolvable in water, although with Oleam Tartari 
per deliquium, and ſo with Spirit of Salt Armo- 
niack dropt upon it, I preſently diſſolved ir. I 
found likewiſe, that the Coagu/um made with 
the infuſion of Pomegranate-P1iis, Red Roſes, 
and Balauſtia, being mixt with tome of the Mu- 
cilage, tro which an acid had been put, made 
the Coagalum more firm, fo that it would not 


diffolve in fair water, but yet the Oleum T ar- 
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zari per deliquium, and the Spirit of Salt Ar. 
moniack did the buſineſs in all of them. The 
Coagulun of the Mucilage made with an acid, 
and the infuſion of the Peruvian Bark, and fe- 
veral other Aftringents I kept, and dryed, 
which when they were firſt put to the Teeth 
ſeemed a little gritty, though after they were 
moiſt, they were of a ſofter nature : I cannor 
bur take particular notice, that all the mixtures 
made of the Mucilage with an acid, and an ay. 
ſtere, produced not only a plentitul Coagulati- 
on of a white colour, bur fuch a one as was of 
a thicker conſiſtence, and not diſlolvable jn 
fair water, as that was, which was made with 
an acid only, becauſe I ſhall have occaſion to 
make uſe of this obſervation, when I come to 
explain the manner, how the 7ophz are pro- 
duced in a nodoſe Gour. 

And now I come to give an account of ſome 
ill Offices, which the mucilaginous Glands 
ſometimes perform to thoſe parts, where they 
areſeated, which being, as Iſaid before, cither 
about the Muſcles, or in the Interſtices of the 
Joynr, do in the one conſpire with other cauſes 
ro procure a Rheumatiſm, and in the other 
the Gout, And firſt 
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Muſt own, that this Diſtemper having its 
I ſcat in the Muſcular parts, may feem to 
lie out of the compals of my Argument, as 
my Diſcourſe has a reſpect to the Bones, bur 
as I am now concerncd with the mucilacinous 
Glands, it lies ſo in my way, that I thould 
think my ſelf guilty of the negle&t of fome 
part of my buſineſs, it I ſhould nor take this 
occaſionto offer ſomething concerning it. And 
what I ſhall ſay of it, is to be underſtood of a 
true Humoroſe Rheumatiſm : For thar, which 
is Scorbutical, being nervous, and thete Glands 
ſecming to be innocent, and ro have no hand 
in it, my Diſcourſe concerning them does not 
lead meto conſider it. 

That a truce Rheumatiſm is cauſed by a 
flux of humours to the parts afteCted is univer- 
ſally received, and underftood by Phyſicians, 
and this Notion agrees nor only with the 
Senſe, which they have of it,bur with the Name 
too, which they have given it, though che 
manner, in which the morbiftick Marrcr is 
thrown upon the parts affe&tcd, has never 
been truly explained, nor could ir be known 
withour the obſervation of theſe mucilaginous 
Glands ſeated amongſt them, My buſineſs 
there- 
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therefore ſhalt be ro enquire both what the 
nature of the Humour 1s, which cauſes it, 
and whar way It is conveyed to the parts, 
which it aftects, from both which conſidered [ 
ſhall endeavour to account for the Symptoms 
of this Diſtemper. 

The Humour cannot be thought ro be the 
Mucilage it ſelt in its proper, and natural State, 
for it is too mild and inoffenſive to the ten- 
dercſt, and molt ſenſible Fibres, otherwiſe we 
ſhould be naturally, and continually afflicted 
with this Diſtemper in ſome degree or other. 
Nor can we ſuppoſe, that the Mucilage does at 
that time, when a Rheumatiſm happens, dege- 
nerate in the Blood into any ſuch quality, as 
makes it acrious, or pungent to the parts, for 
then all che parts of the Body,that have Glands, 
which ſeparate the Mucilage, muſt neceſſarily 
be affe&tcd ar the fame time. Ir is theretore a 
preternatural, a morbifick Matter diſtinct from 
the Mucilage lurking brit in the Maſs of 
Blood, which being dangerous, and uncafie to 
Nature irritates the powers of it to purge the 
Maſs of Blood from ir. But yet it docs not 
ſeem to be the ſame in all Rheumatiſms, but 
that difference, which may be conceived ro be 
in the Humours, that are capable of exciting 
ſuch pains, may rationally be ſuppoſed to be 
in that, which is the cauſe of this Diſtemper, 


which 1 therefore judge to be of three lorts, 
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Sometimcs It is acrious, and more ſubtle, and 
of ſuch a nature, that though it procures an 
acute pain, and is almoſt intolerable ro che fenſ.- 
ble Fibres, yer ir does not coagulate, nor inſpit- 
fare the Mucilage, with which itis mixed, when 
it comes into the Interſtices of the Mulcles, as 
things of that nature will nor do it our of the 
Body. Butbecaulcitis hot, and volatile, and 
fo not only diſtends the parts by its influx, but 
diſorders the Spirits, and agitarcs the Particles 
of the Blood, which by its quantity, and the 
compreſſion of the cxtremitics of the Veſſels 
it obſtructs, rhere ariſes a heat, and a greater 
inflammation in the parts, which ſwell. This 
matter is eaſily, and quickly tranſlated from 
one part to another, fo that the ſwellings, cſpc- 
cially before the inflammation ariſes, arc not 
ſo permanent, nor the pain fo firmly fixt in 
any one part, but wherever it is, it pives 

the ſenſe of a burning, and fiery quality. 
Sometimes the matrer is Saline, where 
thongh the fixt Salr, as I obſerved ot Salr of 
Wormwood, may a little inſpiſſate the muci- 
laginous Liquor, yer it docs not give it iach a 
conſiſtence, as makes it certainly, and pertina- 
ciouſly fix, though it moves up and down with 
leſs quicknc(s, and the paindoes not fo trequent- 
ly ſhift irs ſeat, as when the matter is acrious, 
and mere ſubtle : beſtdes which the ſenſe of ir 
's differcnt, as it is pungent; and Jancinating. 
b. But 
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Burt then thirdly it is ſometimes, and moſt 
commonly an Acid, or kind of Corroſive. In 
which 'caſe though the matter, whilſt it is 
in the Maſs of Blood, be not thick, and pe- 
latinous, yet when ir comes to be ſeparated 
irom the ſanguincous Maſs, and to be mixt 
with the Mucilage in thoſe parts, where the 
Mucilage is depoſited, it coagulates it, and 
makes it a ſort of a Jelly in the ſame manner, 
as it will be alccred by Spirit of Nitre, and 
other Acids. And it not only appears from 
molt of rhoſe Experiments, which I have 
mentioned, that the mucilaginous Liquor may 
be thus coagulatcd in the Body, bur in ſome 
Rheumarical caſcs it is evident, that it is ſo, 
I will not inſiſt upon what may be trequently 
obſerved from the application of Veſicatories 
in this Diſtemper, how there appears, when 
the Bliſter is raiſed, and taken off, under the 
Caticala a tough Jelly like a thick skin, which 
I have afterwards diflolved, becauſe this may 
not paſs for demonſtration. Bur I have mct 
with the account of one caſe, which docs un- 
deniably prove it; it is ina Colledge of Pra- 
Ctice read by Dr. Dre/incourt at Leydey, where 
he ſays he himſelf in a Perſon, that died of a 
Rheumatiſm, found a Jelly concreted upon 
the ſuperficies of the Muſcles of the thicknels 
of two or three Ducats. And Thad latcly the 
opportunity of obſerving our _—_— 
calc, 
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caſe, and the account of ancther trom Mr. Ed- 
ward Bulkley, a curious, and obſerving, and 
Skiltul Surgeon of this Town, which confirm- 
ed me in my opinion, The Paticats were 
borh of them his. They had a large Tumour 
ia one of the Thighs, which he, finding a 
fluctuation of matter, opened by a Cauſtick, 
and there ran our a large quantity of matter, 
ſome Ounces of which I ſaw, as it was taken 
from one of them, and it was not any thing 
likea Pas, but plainly like Milk turned to a 
Poſier,conſiſting of ſome pretty large,and many 
ſmaller pieces of white Curd mixed with a 
Serum, and was lodged in the [nteriic2s of the 
Muicles, where che Mucilage is ſeparated, and 
depolited, Now as my obſervation vi: the 
mucilaginous Glands about the Muicics may 
intorm us, what way the morbifick humour 
was brought rhither, and my Hyporheſis docs 
explain the manner, how the matter, wich 
was found, was gencrated there : So theſe ob- 
ſervations do ſeem ro me clearly to prove, 
what I would argue tor, that the Mucilage 
is ſometimes coagulated in the Body, whilſt 
it is animared, cſpecially, when I conſider 
how exactly it agreed with ſome alterations, [ 
found in the mucilaginous Liquor icom ſome 
mixtures, I madc with it, when I had made 
ir hot, 
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When the quality of the morbifick matter 
is acid, and the Mucilage is coagulated, the 
pains arc more fixt, fo that, though they ariſe 
in ſome other parts, yet thoſe, which were the 
firſt Fruits of the Paticnts miſery, continue 
immoved, the pains arc corroding, fo that we 
have theſe Patients complaining of a gnawing 
(fo they are pleaſed to compare it) as it Dogs 
were tcaring of their Fleth, and this is that 
Stubborn and Chronical Caſe, which ſome- 
times perſiſts for half a year, or longer, and 
it may be is never overcome by all the Art, 
and Inſtruments of Phyſick, But yet asthere 
iS adiftercnce in the nature of the acid, and 
the ccgrce of acidity, ſo the degree of the Coa- 
gulation is ſomctimes leſs, and ſometimes 
greater, and conſequently rhe Diſtemper is 
with more, or leſs difficulty vanquiſhed. 

Ic is very probable, that ſometimes there 
is the addition of an auſtere, which conſpires 
with the acid to coagulate the Mucilage, and 
then as the conſiſtence of iris rendered thicker, 
ſoir is more tough and difficult ro be diſſolved, 
which makes the cate more Stubborn, ard 
Chronical, However I do not think it is at 
any time an auſterc only, when the pains are 
acute. 

'The way of conveyance, by which this 
humour, whatever the nature of it is, is de- 
rived to the muicular parts, is by the muci- 
laginous 
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laginous Glands, and that in the manner of a 
Crifis, ſo that the preternatural Humour, and 
the Mucilage are caſt into the ſame Recepra- 
cles, into the Interſtices of the Muſcles, where 
they will come to be mixt together, and it the 
morbifick matter be an Acid , Experiments 
tell us, that the conſequence will be a Coa- 
eulation. 

The firſt occaſion of this Diſtemper is 
known to be generally the taking of Cod, 
and then ir ſeems to be from a nitrous acidi- 
ty, and ſuch a kind of Spirit in the Air, as 
deſtroys the due mixture of the parts of the 
Blood, fixing the Spirits, and thoſe Volatile 
parts, whoſe motion, and activity do na- 
rurally ſo agitate all rhe reſt, as to confound 
one with the other, and to preſerve thoſe, 
which are of the ſame nature, from running 
together, which is the mixture of the fangui- 
neous Particles. And when the Air is in an 
extraordinary degree impregnated with ſucha 
Spirit, then is this Diſcaſe raorc frequent, and 
Epidemical. 

That the Air does conſiſt partly of a Nitre, 
or nitrous ſpirit is of lare an Opinion ſo ge- 
nerally received, and fo ſtrenuouſly defended, 
that he is almoſt thought a Heretick in Philo- 
fophy, that denies it. Now that this nitrous 
ſpirit may be admitted into the Body even by 
the Pores of the Skin, I do not ſec how any 
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one can queſtion, who conſiders, how the parts 
of Mercury, how thoſe of oily Liniments, 
and Ointments, which are more groſs, will 
inſinuare themlſeives this way. Being there- 
fore reccived in ſuch a quantity as to precipi- 
tate the Blood, and to produce a ſerolity jn 
it, it Communicates, as coagulating Liquors 
will do, its own quality eſpccially to the Se- 
rum, Which being thus altered, becomes apt 
ro coagulare the Mucilage, when they meet 
regether in the ſame Czviry, Though Ido 
think, that when anv Rheumatick pain ſcizes 
any part upon the immediate influence of the 
Air, as when it docs aft<C& rhat place parti- 
cularly, upon which the coid Air ſtrikes in 
an unuſual manner, it does more immediately 
aft.& the Mucilage, by penetrating through 
the Porcs of the parts into the very Cavirties, 
ar Interfticcs, where the Mucilage is de- 
poſited. And char ſuch a nitrous ipirit of the 
Air will coagulate this Liquor, when it either 
mingics with it per ſe, or Communicates an 
acidity to the Serum of the Blood, and is con- 
veyca to it in that Vehicalum, we may be ſcn- 
{ible from that Experiment, which I made with 

the Mucilige, and Spirit of Nitre. | 
Ei; iaking of cold, as is evident. £029 al- 
ter the Cra/1s of the Blood fo, thir fume parts 
ot it loſe their due mixture, anc degencrate 
{o tar as to become unfit cycr to be _— 
ac 
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and amicably-mixt with the ſanguincous Maſs 
again, and thereupon Nature uſes her endea- 
vours to exclude them, that they may neither 
deſtroy the Diathe/rs of the Blood, nor con- 


2J1 


tinue to diſturb its Circulation, Therefore it 
is obvious ro our Obſervation, that there fol- 
lows either a Fever, which is only an attempt 
to overcome, and exclude that Heterocene- 
ous Marter ; which endeavour is more fenfi- 
ble and protracted, becauſe the marrer is not 
excluded by any Glands, which perhaps may 
therefore be retained in the Blood, becauſe 
the Particles of it arc not yet accommozated 
ro the Porcs of any Glandules, and as the vi- 
olent commotion in the Maſs of Blood at that 
time is 1n order to cxpel them, ſo we may ſup- 
poſe It is no leſs to break, and fo figurare 
them, that they may be capable of being ex- 
cerned by ſome Glands, which when it is 
once done, there follows a Criſs, I fay there 
follows cithcr ſuch a Fever, or fome Evacua- 
tion. Sometimes Nature is fo intent upon 
this affair, and fo violent in her attempts ro 
throw oft this marter, as to ſuſtain the loſs 
of her own Treafure, and the purer parts of 
the Blood in the excluſton of thoſe, which 
are Incongruous, and Morbilick, as when the 
Criſis is made, or endeavoured by a Hemor- 
rhage : but commonly this is done without 
that expence, and then it is by the glandular 
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Sluices, but nor always by the ſame, ſome- 
times by choſe of one fort, and ſometimes by 
thoſe of another, according as they are dil. 
poled ro receive, and ſeparate the morbifick 
Particles. Therefore upon a Cold we have 
ſomerimecs a Criſis by the Glands of the Noſe, 
as in a Coryza 3 or by the falivatory Glands; 
at another time by them of the Trachea, and 
Broxchia, as in a Cough, or Catarrh upon thoſe 
parts; ſomctimes by the cutancous Glands, 
and ſwcating ; ſometimes by thoſe of the In- 
teſllines, and a Diarrhea. Neither are the 
mucilavincus Glands always excuſed ; but the 
Maſs of Blood exoncrates it felt by them, by 
which the morbifick humour being ſeparated 
it is ncceflarily caſt upon the Muſcles and 
Tendons, where the nitrous Spirit, Commu- 
nicared from the Air, and the matter de- 
pravea by ir coming to at upon the Muci. 
lage ſingly does infpifſate it, and produce 
that Diſtemper, which we call a Rhcuma- 
iſm, 

Although this Diſtemper does often owe 
its Original to the preception of Cola, yer it 
is ſomerimes contracted from other caules, 
and occaſioned frem the liberal drinking ot 
Rheniſh-Winc, and thoſe Liquors, which are 
in the fame manner acid. Neirher have we 


PLC 
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which does daily tced the Vellcls, and repairs 
the ſanguineous Maſs. I need not go about to 
prove, that the Chyle is of the nature of 
Milk, fince the Opinion has generally pre- 
vailed, thar Milk is the very Chyle conveyed 
to the Breaſts, cither by the Arteries, betore 
it is aſſimilated to the Blood ; or by more im- 
mediate Ducts. And Experiments do tell us, 
that they both undergo the lame alteration 
from the mixture of an Acid. Wharc muſt 
we then think of the Bivod, which js every 
day renewed, and maintained by it, but rhat 
it |borders upon the nature ot it 2 So thar ſince 
ſour Liquors do produce a ſerolity, and a Co- 
agularion in one, we muſt expect it will make 
an alteration in the Blood, which is ſome:;yhat 
like ir, though not in the ſame degree, eſpeci- 
ally if we drink plentifully of Liquors, that 
have much of an acidity in them, whilit the 
Chyle retains its lacteal nature, and before it 
is allimilated to the Blood. And I knew one, 
in whoſe cure I was concerned, who was 


Scorbutical, that upon the drinking of ſharp | 


Wines, ſuch as White-Wine, and Rheniſh, 
eſpecially at that time, when ſome of the 
Chyle was yer in the lacteal Veſſels, and whilſt 
that, which was newly ſupplied to the Blood- 
Veſſels, was milky, wou!:1 find the ſame et- 
{e&, as from the injurics of the Air, to wit, 
plainly a Cold, for ſo I muſt call it, in his 

| Head, 
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Head, and a Coryza, And. when we find 
theſe Wines ſo Diuretick, it argues ſome- 
thing like a Coagulation, which cauſes ma- 
ny of the ſerous parts to loſe their mix- 
ture, and diſpoſes them to a ſeparation. 
When theſe parts are ſo altered, and once 
deprived of their due mixture, as they are 
never again, or not caſily to be reduced to 
their natural ſtate, nor in that, which they 
are in, conſiſtent with the good Cra/ts, and 
regular motion of the Blood, they become a 
peccant, and an offenſive humour. So thar 
the buſineſs of Nature then is, as in a Cold, 
to extrude them from the ſanguincous Maſs, 
And what is that plentiful excretion of Urine, 
which commonly attends, or follows the 1i- 
beral drinking of ſuch Liquors, but a kind 
of critical Evacuation of Serum, or a depura- 
tion of the Maſs of Blood from ſome parts 
of it, which, when they are precipitated, and 
have loſt their due mixture, agree better 
with a Chamber-pot than the ſanguiterous 
Veſſels. | 
As the ſerous parts altered by the nitrous 
Spirit of the Air, ſo neither the acid Liquors, 
which wedrink, nor the Serum precipitated by 
them, arc always ſeparated by the ſame Glands. 
Though this ſeparation is often by the Kid- 
neys, yet ſometimes it is made by thoſe, 
which ſupply the Saliva, eſpecially in ſome 


Scorbu- 
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Scorbutical Perſons, which I have often ob- 
ſerved ; ſometimes theſe Liquors not only in- 
creaſe a Cough, and heighten the Symptoms 
of it, which experience tells us will be the 
eftcct of our ordinary drink, but they ſome- 
times produce a Catarrh upon the Lungs ; 
ana ſometimes it ſo happens, that the morbi- 
fick Matter is thrown upon the mucilaginous 
Glands, which having the convenience of cx- 
onerating themſelves, caſt ir off into the In- 


terſtices of the Muſcles, and Tendons. Be- 


ing depoſited in the Receptacles, it I may fo 
call them, of the Mucilage, it mixes with it, 
and as we ſee thar the Acid, which produces 
a Coagulum, and a Serum in any Liquor, Com- 
municatecs its own quality more elpecially ro 
the Serum, ſo thele Wines, which cauſe a kind 
of Coagulation in the Blood or Chyle, will 
impregnate thoſe ſerous parts, whoſe due 
mixture they deſtroy, with an acid quali- 
ty, and render them of ſuch a nature, as 
that they will coagulate the Mucilage, when 
they come to mingle with it, as I have 
thewn that theſe Wines themſelves will do 
ik. 

Although the humour thus ſeparated does 
produce a new Diſtemper, it is no morc im- 
proper to call ir a Criſes, than Buboes, and 
che ſwellings of the Parotides in Pcſtilential 
Fevers. For though ir be notlſo in reſpett ro 
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the whole Body, yet in reſpect to the Maſs of 
Blood it is. And I have obſerved, where a 
Rheumatiſm has been evidently critical, as 
particularly in one Patient I had, who la- 
bourced with a Fever, in the Declenfion of 
which there came on a Rheumariſm in her 
Arms, which without doubt, was one thing, 
that ſolved it, as Nature excluded from the 
Maſs of Blood part of that Matter, which 
before had diſordered it, by the mucilaginous 
Glands of thoſe parts. 

The Symptoms of this Diſtemper may be 
eaſily, and fairly accounted for from the na- 
ture of the Matter, and the cauſes of it, as 
I have explained them, and the manner, in 
which I have ſuppoſed it is produced. They 
are generally a ſwelling of the parts affected, 
ſometimes with a rednels ; ſevere and acute 
pains, there is commonly a Fever, a rigidity 
in the parts, and ſometimes in the declenſion a 
Stupor, and Stitnclſs. 

For the firſt the Tumours, they mult ne. 
ceſſarily attend this Diſeaſe, if it be cauſed in 
that manner, in which I have endeavoured 
to prove it is. For when the morbifick Mat- 
rcr is plentifully ſeparated by the mucilaginous 
Glands of the Muſcles, and caſt into the In- 
rerſtices, it cannot bur diſtend, and raife thoſe 
parts, which lie aboveit. And beſides what 
is lodped in thoſe Cavities berwcen the Mul- 
| cles, 
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eles, the Catarrh, or vaſt influx of the Humour 
will in an extraordinary manner fill, and di- 
tend rhe Glands themſelves, and ſo far in- 
creaſe the thickneſs of the Membrana communis 
Muſculorum as to caule a ſenſible elevation of 
the parts, which lie over it. Thus we ſee 
the Glands on the inſide of the Noſe in a Cos 
ryza are ſometimes fo diſtended, the Mem- 
brane of the Noſtrils ſo tumified, that the 
paſſages are ſtopt, and we are obliged to find 
another way for the inſpiration, and expira- 
tion of the Air. And ſuch a ſwelling, and 
thickneſs I obſerved in thoſe parts of the com- 
mon Membrane of the Muſcles, which I found 
Hydropical. 

With the influx, and plenitude of the mor- 
bifick Matter conſpires that, which follows up- 
on it, an obſtruction in the Blood-Veſicl!s, 
This is evident, that a ſmall compreſſion upon 
the Veſſels, where they are minute, will force 
one ſide of them to be contiguous to the 
other, and where the compreſſion is 7reat, as 
Ir muſt be where there is fach a preteraztural 
fulneſs, and ſwelling of the adjacent parrs, 
we may well ſuppoſe the Veſlels ro be fo ob- 
ſtructed, that the Blood can at beſt bur with 
difficulty Circulare carough them : ſo rhar the 
continual appulic of it flowing more plenti- 
fully and freely into them, than it can proceed 
into the Veins, will iwell and diſtend the 

Velſlels, 
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Veſſels, in which it is obſtructed, as we ſee 
the Veins will be tumified below a Ligature, 
and in an Ophthalmia we find the obſtruction 
of the Blood will fo inlarge rhe Vellcls as ro 
make them appear viſible, which were betorc 
indiſcernable. 

The reaſon of the pains we may be able 
eaſily to underſtand trom the Nature, which 
I ſuppoſe the morbifick Martcr to be of, When 
it is cither Saline and pungent, acrious and 
urenrt, or acid and akin to a Corrolive, it is 
ſufficient ro excite ſuch pains, and we can 
expect no better treatment from it, when ir 
falls upon ſuch ſenſible parrs as the Muſcles, 
and Tendons, and the Membrara communts 
Muſculorauam, Beſides the ſenſe, which ariſcs 
merely from the quality of the Matter, the 
copious influx of it into the parts attectecd, 
ſtretching the Fibres beyond their natural tone, 
docs aftct rhem with a dolorifick ſenſe, at leaſt 
by making them tenſe it renders them more 
ſenſible of the pain excited by the Salt, the 
acidity or acrimony of the humour, which is 
more intenſe or moderate as the quantity of 
the matter, and the degree of its quality are 
grcatcr or leſs. 

The Fever, which is another Symptom, 
thar commonly attends this Diſtempcr, docs 
firſt arife from the Hetcrogencous nature of 


the morbifick Particles, and their unfitncls to 
be 
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be mixt with the Maſs of Blood, at which 
time it is moſtly an cffort of Nature to expel 
chem, bur afterwards it is continued by the 
acutenels, and ſcycrity of the pains cxagitating 
the Spirits, and producing a diſorder and a tu- 
mulruous violence in their motion, which they 
Communicare to the Blood as they havea con- 
tinual influx into it, to invigorate it, to pro- 
mote its Circulation, and to preſcrve the 
mixture of its parts. - And to this Fever ſome- 
thing may be added from the compreſſion, 
and obſtruftion of the Blood-Veſlels. For 
when the free Circulation of the Blood is 
hindered in one part, it ſeems obliged ro 
move quicker in others: As we ce in a 
River dividing it ſelf into two Channels, if 
one of them be ſtopped up, the motion of 
the Water will be more rapid in the other. 
Beſides the rigidity, which neceſſarily fol- 
lows the ſwelling, and preternatural fulneſs 
of the parts, there is both a Stitneſs, and 
Stupor, which the Patient has commonly the 
ſenſe of after the Rheumatick pains are in a 
manner gone off. Both of them I conceive to 
be from an alteration in the nature, and con- 
ſiſtence of the Mucilage, and the effe&s parti- 
culariy of ſuch a Rheumatiſm, as is cauſed 
by an Acid. To preſerve the Fibres flexible 
and tenſile it is neceſſary, that they be lu- 
bricated, and moiſtened ; and tor the conti- 
nual 


7 
011 4 
PY 
4 
6 Bt 
by. 
3&4] £7 
{0 "3. of ow 
r'F Ke 
| "nf 33- 
4t : * WE 
hy p 8 es 
#19 5148 bY 
WHEY : KC 
PIMES | He 
11.45 8 
130" i = 
H..20 | 
[7 1 : ble. © 
'N 4 $ - £52 
Z F + JF 
4%. 8: ut 5 
+08 8 
1:8 © 
| oY 
p f# "7 
$3. LY H 
: TH : 
Wolf 45 of - 
I" + 6:1 0 
[| ; '% 
9; tf 
NES | 
3: 


LAS. 
c 
O = ei. 


vole wt. Ha RIS 


240 Of a Rheumatiſm. 


nual motion, and influx ot the Spirits into 
them, it is requiſite not only, that they be 
ſupplied in a ſufficient quantity , but their 
paſſages the Canaliculi in the Nerves, and fi- 
brous parts muſt be clcar roo. Now when 
the viucilage is coagulated, it becomes unfit 
to lubricate the Muſcles, and Tendons, or to 
moiſten, and preſerve their Fibres ſo pliable 
and tenſile as naturally they were. Where- 
upon they cannot be ſo caſily contracted, 
nor thole parts of them, which approach 
ncarer to their Origination, when they att, 
ſlide fo readily, as they ought to do. - And 
there may be ſome oppolition in the Tendons 
of the Antagoniſt Muſcles to rheir own ex- 
tenſion, as they muſt be cxtended when the 
others are contracted. TI did not long agone 
in the tendinous Fibres ot a Horſe obſerve 
cranſverle, and circular wrinkles or Corruga- 
tions, Which if we ſuppoſe ro be in our own 
Tendons, and muſcular Fibres, when they 
are not extended, which we have great rca- 
ſon to do, then we may reaſonably think that 
the coagulared Mucilage infinuating it feft in- 
to, and ſticking in the ſmall Faves, or Fur- 
rows, hinders the tree and eaſic extenſion of 
thoſe parts. 

So the Stupor or numbneſs, which ſometimes 
afic&s rhe parts after a Rheumatiſm , pro- 


ceeds from the ſame alreration in the con- 
fiſtence 


ſiſtence of the Mucilage. For alchough the 
obſtruction, and defect of the Spirits be the 
immediate cauſe, yet this obſtruCtion ariſes 
from ſuch an alteration in the Nature of that 
Liquor, as renders it unfit to perform its of- 
fice, and to moiſten the nervous Fibres, for 
want of which they will become more dry, 
than they ought to be, and conſequently 
their ſmall Pipes will be contrafted. So thar 
this Diſtemper, where there has been ſuch a 
Coagulacion, leaving ſometimes ſuch an alte- 
ration in their temper, as contracts, and 
ſtreightens their Canalicu/;, or ſmall Caviries, 
impedes the plentitul influx of the Spirits in- 
to them, and their courſe through them, And 
where we have ſuch a Stupor, I am apt to 
think, there remains ſome part of the inſpiſ- 
fated Mucilage after the pains are ceaſed, and 
when the ſwelling in a manner diſappears, 
and thar it is thicker, than it is during the 
height of che Diſtemper, though becauſe it has 
loſt thar quality, which made it doloritick, it 
does not affe& the Fibres in the ſame manner, 
as it did before. This anguſtation of the Cana- 
liculi of the Fibres, if it proceeds to a total 
obſtruction, produces a Palfie, as ſometimes 
we do obſerve, that this Diſtemper ſucceeds to 
a Rheumatiſm. 

From what I have ſaid concerning the mat- 


ter, which is often the cauſe of this Diſtemper, 
R how 
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how it is an Acid, and coagulates the Muci. 
lage, we may underſtand the realon, why a 
Rhcumatiſm continues ſometimes fo long, 
and ſtubborn. And when it is ſo protra- 
fed, I rake this to be a true Diagno- 
ſtick of the nature of the morbifick Hu- 
mour. 

ir I may have Icave here to make a little 
incurſion into the Phyſicians Province, I 
would add ſomerhing concerning the Cure. 
And from whar I have faid of the diverſity 
of the Humours, which may be the cauſe of 
a Rheumatiim, we may diſcover ſome reaſon 
for alteriny the means, and method of Cure 
2t ſome times. And as the difference of the 
Humour docs ingicate the uſe of difterent Mec- 
dicines, and ſhews the unreaſonableneſs of 
one common and conſtant method in all even 
true, and humoroſe Rheumatiſms, ſo by at- 
tending to the ſigns, which diſcover the qua- 
lity of the Humour, and whether it has coa- 
gulared rhe Mucilage or not, we may be di- 
rected both 'in our Prognoſticks, and the 
choice of Means. 

This I may lay down as a pencral Rule, 
thar fincc 2 Rheumatiſm, as I have ſhewn, is 
a Criſis, or depuration of the Blood by the 
mucilaginous Glands, ws muſt endeavour to 
put Natvre into another method, and to pro- 
ere the excluſion of the matter by ſome other 
Glands, 


Glands, which may free not only the Maſs 
of Blood, but the whole Body from it; 
where it is to be conſidered, what excretory 
Glands do ſeem moſt apt to feparate, and carry 
oft that morbifick Martcr, which is to be ex- 
cerned. For as there is ſometimes a diiterence 
in the nature of the matter, ſo every fort with- 
out doubt will paſs oft more readily by one par- 
ticular way of Evacuation, than by any other, 
When the morbifick Humour is acrious, 
and of ſuch a nature that it does not upon 
its mixture coagulate nor inſpiſlate the Muci- 
lage, the moſt convenient Evacuation after 
bleeding ſeems to be by the cutaneous Glands, 
and however Diaphorctick Medicines may 
male audire before the declenſion of a Rheu- 
matiſm, yet in this caſe they may be certainly 
uſed not only with fafety,but with benefit provi- 
ded they are temperate, and free trom an acri- 
mony, ſuch as Palvzs e Chel. compoſitus, Lapis 
Contrayerue, Antimonium Diaphoreticam, a De- 
coCtion of Sarſa, and things of the like nature. 
Beſides Evacuation, there muſt be an en- 
deavour to temper the heat, and to correct 
the Acrimony, in order whereunto ſome ſorts 
of Emulſions will be converjient, and this is 
the caſe, in which the Tinure of Roſes, 
which is uſed without any dittin&tion in hu- 
moroſe Rheumatiſms, is truly a Specifick- 
For where the humour is acid, and the Mu- 
R z cilage 
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cilage coapgulated the uſe of it does ſeem nei- 
ther reconcilcable to Reaſon, nor to be de- 
fended againſt, what Experiments dictate to 
us. Our Reaſon will tell us, that aſtringents 
as Red Roſes, arc not proper to attenuate, 
nor an acid as Oil of Sulphur, or of Vitriol 
to prevent or diſſolve a Coagalum. By Ex. 
periments we {hall find, as I have already 
ſhewn, that both Roſes, and Oil of Sulphur, 
or Oil of Vitrio], with which this TinQture is 
made, do produce the fame alteration in the 
Mucilage, that the morbifick Matter in this 
caſe does induce, fo that they cannot be pro- 
per means to Cure ir, nor efte&ual Reme- 
dies to prevent the farther degrees of the in- 
. ſpiſſarion. 

Where the humour is Sa/zze, or Briny, 
though I will not wholly condemn Diapho- 
reticks, becauſe ſuch a humour ſeems in ſome 
meaſure apt to be excerned by the curancous 
Glands, as the ſweat is naturally faſt, yet 
the moſt convenient way of Evacuation is by 
a Diureſis : So that as I propoſed Diaphore- 
ticks in the firſt caſe, fo I conceive Diurcticks 
to be moſt proper in this, For tempering the 
fixt Salr it ſeems reaſonable and neccſlary 
to dilute it, and in order to corre it we 
may allow ſuch light acids as will alter 
the nature of it in the Blood, and not coa- 
gulate the Mucilage, if they proceed fo tar 

as 
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as to change the nature of that ſalt humour, 
which is lodged in the Interſtices of the Mul- 
cles. So that here it is, where the Conſerve 
of Fruflus Cynosbati ſeems to be a Specifick. 
And in this caſe I do not ſee, why we may not 
both wich ſafety, and benefit make uſe of 
ſtronger Acids, ſeeing the fixt Salr, and the 
Acid will mutually alter, and corre& cach 
other, that the latter may not have a power 
to coagulate the Mucilage, if it ſhould not 
only at upon the morbifick Matter in the 
Maſs of Blood, bur alſo find a way into rhe 
Interſtices of the Muſcles by the mucilaginous 
Glands. What Coral, which is propoſed as a 


Specitick in all humoroſe Rheumatiſms with- 


out ſuch a diſtinftion, as I have made, is 
like to do in this caſe I do nor well appre- 
hend. 
The third and laſt fort of Humour, which 
I ſuppoſe to be moſt frequently the cauſe of a 
Rheumariſm is an Acid, ſuch as not only di- 
{tends the parts, where it is depoſited,and atfeCts 
them with a pain, bur likewiſe makes a con- 
{iderable alteration in the confiſtence of the 
Mucilage, When the Mucilage is thus coa- 
gulated Diaphorerick Medicines are certainly 
pernicious, not only in the augment, and 
height, but through the whole courſe of the 
Dittemper, unleſs ir can be firlt fo attenuated, 
as to be capable of being diſcharged out ot 
R 3 thols 


= ongeets IMS _ aa 
= . 


. a - Ds ® 
ww IPTV _ 
> $4 EU - - 
Ps Oe Wt ems TM 1940 FO Oe ed 
wh 
\s 


ro” 
« 


EIN 


en 


7, I % 
. OY x Rom 3.195 
Sx M ” ” ” 
7. > < _ 
——% BY - 
© _ = = 
- Sa I * 
"er 


ps 
—_ 


— 
=== 
ets bt ade _£ #9. Ko Ps... . 
hs ite ab =. —_ ge & : FEY” © NO BE WES yy < MW bf og - Dos Toy 
Pa LLP OO ot ade oa ts Wk aa LOR FOOT 57-5707 IS AF 
OW 3 ' Ly ©,0 PR _% keg Lhe ” * « a5" Ik S * © 4 ORR. 4 4 Wq,."E% * 4d 2-4 ome 
FA - IN Ry 5 by TY *% N20 4 ;' b ” #5 # CR by CO RY 3 \ hf Fr ed Hh 4 


"* 
A I 


: - 2 Tg” PEEREOIPP 3, 7p I rn T0 
; Wo Ma 
$60 TURF. ; 4 as 
Ry Fs, C 4 p 0 ORE 
te. EEK > OO? g's 


246 Of a Rheumatiſm, 


thoſe Cavities, in which it is lodged, and the 
ordinary method of PraGtice, which forbids 
the uſe of them till the declenfion of ir, is 
in this caſe highly reaſonable, Though I 
ſay , they are at no time propcr, unleſs the 
inſpiſſated matter be firſt diſſolved, and at- 
tenuated, as a preparatory to the ule of ſuch 
Medicines. However, the effic&ts I found 
from Spirit of Salt Armoniack poured upon 
the coagulated Mucilage, and its contrariety 
ro an Acid may lead us to the plentiful uſe of 
ſuch a Diapboretick as that is, and of all thoſe 
things, which do in the ſame manner diſlolye 
a Coagulam. When the matrer is thick, and 
gelatinous, What can other Diaphorctick Me- 
dicines dc? Suppole they raiſe a fwear, and 
drive out ſome parts of the matter, which 
lies beyond the mucilaginous Glands, we mult 
expect they will be thoſe, which are the moiſt, 
and thin, which are neceſſary to prevent its 
induration, and to conſpire with our endea- 
vours to attenuate ir, by which means we 
have the coagulated Mucilage reduced to a 
thicker conliſtence, and rendered more un- 
capable of being diffipated, and conſequently 
ra2 cure of the Diſtemper more tedious, and 
difficult, And as I ſuppoſe the more than or- 
dinary toughneſs, and the very thick conſi- 
itence of ſome part of the coagulated Martcr 
remaining aſter the pains are gone off, —_ 
cauſc 
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cauſe fome Symptoms, ſo I am apt to think 
that an imprudent uſe of Diaphoreticks miy 
reduce the matter to that thickneſs, and be 
the cauſe of thar rigidity, and Stupor, which 
are ſometimes left behind. There is one thing, 
which may deſervedly be recommended, where 
the morbifick Humour has coagulated the 
Mucilage, that is Salt of Tartar, the nature? 
of which we know to be ſuch as will corre& 
an acid, and it Experiments may not be 
thought to deceive us, wili be nolels eff:Ctual 
to diflolve the coagulared Mucilage, as ap- 
pears from, the tryals I made with ir, which 
I have piven an account of, Here Coral, and 
teſtaccous powders may be thought ro be 
proper, and ſpecificks. For, though ir is 
true, they will not diffolve the Coagulzxm ; yet 
by correQing the Acid in the part affected 
they will mitigate the pains, and by altering 
that part of the morbifick Matter, which is 
not yet excluded from the Maſs of Blood, 
they will cur off that ſupply, which would 
feed, if I may ſo ſpeak, and protract 'rhe 
Diſeaſe. Some Phyſicians for the ſecurity of 
the reſpiratory Organs do in the Cure of 
Rheumatiſms preſcribe mucilaginous, and oily 
PeQorals, which in this ſort of Rheumatiſm 
do ſeem highly reaſonable in reſpeX not only 
to the Lungs, but likewiſe to thoſe muſcular 
parts, which are afte&ed. For they ſtanding 
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in necd of, and having naturally the ſupply, 
and benefir of an Oil, and a mucilaginous 
Liquor, and the nature of the Mucilage being 
ſo altered, as to be uncapable of anſwering its 
intention, this is imitating Natures Compoſt. 
tion, and ſubſtiruting an artificial mixture, 
which ſupplies the defe& of that, which the 
morbifick Matter has vitiated. 

To this kind of Rheumatiſm there are ſome 
Evacuations, which ſeem more peculiarly a- 
grecable, than any others. By obſerving the 
rendency of the Matter to the Salivatory 
Glands, and the plentiful ſpitting, which ſome 
Patients have in this caſe, I am inclinedito 
think, that a Salivation may here be very 
proper. And the tough, and gelatinous Mart- 
rer, which I have ſeen gathered under the 
Cuticula from the application of Velicatories 
ro the parts afteted, I may fay the ſenſible 
relief, which I haye known from them has 
been an Argument to perſuade me, that the 
Cantharides arc in an eſpecial manner eficcual 
co Evacuate the coagulated Matter. 
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T Procced now to conſider the other Diſtem- 
| per the Gout. And if I ſhould berhoughr 
to have made a Digreſſion in what I have ſaid 
of a Rheumariſm, I return now to my Argu- 
ment. For this Diſeaſe, as it has its ſear a- 
monegſt the Bones, does plainly lie within the 
compals of it, 

A great part of that account, which I have 
given of a Rheumariſm, is applicable to this, 
the humour, which excites the pains is of the 
ſame nature, the Glands, by which it is ſe- 
parated from the Maſs of Blood, of the ſame 
kind, the parts, upon which it is caſt, equally 
ſenſible, and fome of them, as the Tendons, 
which are inſerted near rhe Joynts affe&ed, 
in Specie the ſame: but the ſear of it is diffe. 
rent, which being in the Joynts, and about 
the Tendons, that lie near them, changes the 
name of a Rheumatiſm, which may be taken 
for a more general one, for the particular de- 
nomination of an Arthritis or Gout. How- 
ever, ſince it has a relation to our Bones, and 
the Argument I am concerned with, does di- 
rcct me to a particular conſideration of in I 
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ſhall fay ſomething firſt of the nature of the 
Matter, which cauſes it : Secondly, I ſhall ex. 
plain the manner, in which, and the reaſon, 
why it is carried to, and lodged in the parts 
afteted. Thirdly, 1 will endeavour to pive the 
reaſon of the Symproms. In all which I ſhall 
as much, as ever I can, avoid the repetition of 
any thing, that I have ſaid of the firſt Di- 
ſemper. 

For the firſt the nature of the Humour, I 
conceive,that there is the ſame difference,which 
I ſuppoſed in a Rheumatiſm, that it is fome- 
times Saline, and pungent ; ſometimes acr+ 
ous, and urent; and moſt frequently an Acid 
or in a manner corroſive. I have this ro add, 
that it is certain, it is not always of the ſame 
nature from rhe different, and fomtimes con- 
crary effects of the fame remedics, which we 
find to be fo uncertain, and fallacious, that 
we commonly doubt of the ſucceſs of one 
thing in one Patient, which we have found 
to be efficacious, and beneficial to another, 

Though there be theſe differences ar fomec 
times in the morbifick Matter, yet very com- 
monly the humour ſeems to be an Acid, and I 
conclude it to be very. often ſo not only from 
what we may obſerve in many Patients about 
the time, when the fit is coming, and whilſt 
it is upon them, as we ſhall have them com- 
plaining of ſour belchings, and throwing op 
aCit 
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acid hufmours by vomit : but alſo from the 
procataretick cauſes, which frequently give 
the Parienrt the firſt diſpoſition to this Di- 
{temper, and afterwards procure the Paroxyſ- 
mes of it, when he adventures to make an 
Experiment of their effects : theſe are ſuch 
Liquors, as have much of an acid in them, 
and do caſily degenerate, and turn into a 
ſharp Vinegar, as Frexch Wines, Cider, and 
the like. 

The manner, in which the morbifick humour 
is caſt out from the Maſs of Biood, when it is 
thrown into the Interſtices of the Joynts, and 
upon the Tendons, which lie near them, is by 
the way of a Criſfs, And this makes the Di- 
ſtemperreturn by Paroxyſmes, which when the 
Maſs of Blood is depurated, and.the morbifick 
Matter, which Nature had depoſited about 
the parts affected, is diſſipated and ſpent, go 
off. Burt when rhe Blood comes by degrees, 
or from ſome great occaſion more ſuddenly 
ro be again impregnated with ſuch a quantiry 
of theſe hererogenzous Particles, that. the 
whole Maſs is in danger of being depraved, 
and Nature is irritated to endeavour their ex- 
cluſion, then they return 3 there will follow 
ſome diſcharge by thoſe Glands, which are 
molt apt to receive and ſeparate them, which 
in this Diſtemper being thoſe, char ſupply the 
Mucilage to the Joynts, the morbifick —_ 
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cles are caſt upon theſe parts, where they 
raiſe ſuch Symptoms as are the genuine effe&ts 
of their own nature, and ſuch as the parts 
in which they are depoſited, are thereupon 
ſubject to. 

That the morbifick Humour is in this man- 
ner, that is criticaily thrown upon the af- 
feed parts, we have reaſon to conclude from 
that Febricula, which immediately precedes 
the Paroxyſmes of the Gout, and ſhews, thar 
Nature is then diſturbed, and making an 
attack upon the hoſtile Matter. And, as 
when the Cri/is of an ordinary Fever is once 
begun, and proceeds by a Sweat, if the ſweat 
be fuppreſt, that that Crz/s is hindered, and 
no other ſucceeds to it, the Fever is increaſed, 
and all the Symptoms of it often renewed by, 
the retention of the febrile Matter in the Maſs 
of Blood : In the fame manner will the inter- 
terruption of this Crifs by the mucilaginous 
Glands of tiie Joynts, or the reflux of the Mat- 
cer into the: Blood occaſion a Fever, if Nature 
docs not find ſome other way to depurate the 
fanguineous Maſs : as Foreſts in the 21. Obſer- 
vation of his 29. Book, tells us of one, who 
labourcd with the Sczazica, and upon making a 
Ligature to open a Vcin in his Foot he fell into 
a Swoon, ſo that they could not bleed him, 
however he was cured of his pain, bur fell into 
a FCOVCre 
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Upon this ſuppoſition, that every fir of the 
Gour is from a critical excluſion of morbifick 
Particles from the Maſs of Blood, and their 
ſeparation by the mucilaginous Glands, we 
may apprehend, how the Paroxy/mes of it 
may be, as they are commonly eſteemed, a 
preſervation of the Patient's Life, and a ſfecu- 
rity againſt violent Fevers and any other more 
fatal Diſtempers, as they depurate the Maſs of 
Blood from thoſe Fecalencies, which if Nature 
had not this ready, and caſie way to caſt them 
out of the ſanguincous Maſs, would produce 
ſuch a diſorder, and excite ſuch a violent fer- 
mentation, as makes a Fever. Upon which 
fermentation if the morbifick Matter happens 
to be determined to, and thrown upon the 
Glandules of the more noble parts, then muſt 
the conſequence be ill, if not fatal, ſuch as an 
Apoplexy, a Phthif;s, an Aſthma, or the like. 
If the Maſs of Blood can never be fo victori- 
ous, as to exclude them by ſome Glands, there 
mult neceſſarily follow a Cachexy or ill habir 
of the whole Body, and all the miſchiets, that 
attend it. And when does this Diſtemper 
prove fatal, but when the Matter is tranſlated 
to, and fixed upon ſome noble Part, or Na- 
ture is tired, and ſo languid, that ſhe can- 
not riſe up againſt her Enemy with ſo much 
vigour, as to drive it to the extreme parts. 


Neither do the arthririck Paroxyſ/mes only pie 
the 
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the Patient ſome fecurity againſt other Diſtem- 
pers, that might procced from thoſe impuri- 
ties, which the Blood inſenſibly contracts, bur 
as the mucilaginous Glands of the Joynts, 
are diſpoſed and ready to take off any incon- 
gruous Matter, as the Blood has occaſion to 
make uſe of rhem, they often prevent thoſe 
Diſeaſes, which would otherwiſe ariſe from 
evident occaſions. * 

The ſecretory Organs, which ſerve to this 
Crifis, and ſeparate the morbifick Humour, that 
cauſes the Paroxy/mes of the Gout, are iz 
Specie the ſame as thoſe, by which the Mar. 
ter in a Rhcumatiſm flows ro the parts at- 
feed, that is the mucilaginous Glands, and 
I have faid ſo much of them of the Articu- 
lations, and Tendons, that it is eaſie to 
prove, they are parts, which by reaſon of 
theſe Glands are evidently obnoxious to the 
afflux of a preternatural Humour, 

Although the morbifick Matter is ſome- 
times obtruded upon, and ſeparated by the 
mucilaginous Glands of ſome one particular 
part, yer it is not very ſtrange that the Sym- 
ptoms will often ſhift their feat, and that 


ſometimes very ſuddenly. For though Na- 


ture will bear ſome leſlcr quantiry of hetero- 
geneous Particles, and they may lurk in the 
Maſs of Blood for ſome time, when they have 
a ſmall beginning, and increaſe infcnſibly, - 
When' 
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when they come to that fulneſs, that the whole 
Mals is in danger of being vitiated, and Nature 
is irritated to expel them, there ariſes a fer- 
mentation in the Blood in order to exclude 
them, which being once begun is not cafily 
ſuppreſt, but if the Cris by the Glands of 
the Joynt, where it is firſt atrempred, and 
begins, be interrupted, then there is a recourſe 
ro ſome other Glands either of the ſame kind, 
as when the Matter is tranſlated from one 
Joynt to another, or to ſome other mucilagi- 
nous Glands; or of a difterent fort, as when 
the morbifick Matter is thrown upon the 
Lungs, the Brain, or Stomach. And how fre- 
quent is this motion of the Peccant Humours 
from ſome Glands to others in other Caſes 2 
How common, 1s it for Nature in the Evacu- 
ation of any morbifick Matter, when ſhe can- 
not finiſh her work by the Glands of one 
part, to command the {eryice of others? Thus 
ſometimes we ſhall have a Diarrhea ſucceed to 
the ſtopping of ſweats, and the ſuppreſſion 
of a Diarrhea excite a kind of Salivation. 
In the Small Pox, if the P«uſtules fall, and the 
ſpitring of the Patient unexpeCtedly ſtops, 
how often, and how ſuddenly does Nature en- 
deavour an excretion of the morbifick Mat- 
ter by the Glands of the Inteſtines, and ſome- 
times the Kidneys are obſerved ro under- 
take the work of the cutaneous, and fali- 
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vatory Glands, when the excretion of the 
variolous Matter docs not proceed well by 
them. 

I take notice of this Phenomenon, and have 
explained the reaſon of it, ro ſhew that the 
quick motion of the arthritick pains at ſome 
times, and the ſudden tranſlation of the 
Humour do not make it neceſſary to ſuppoſe, 
that the morbifick Matter, or any part of it is 
immediately ſupplied from the Nerves, as 
ſome would have it to be. Neither do I fee 
how the Metaſtaſis of the Matter does in the 
leaſt favour ſuch a ſuppoſition, unleſs it could 
be proved that the paſſage and tranſlation of it 
is more free, and caſie by the Nerves, than 
by the Blcod:Veſlels. And to make it far- 
ther evident, that this obſervation docs not 
make it improbable, that the Matter is de- 
rived from the Maſs of Blood in the Gout, 
let us conſider how patallel the caſc lies be. 
tween an Arthritis, and an Ery/pelas in this 
reſpe&t, where the Matter is generally allowed 
on all hands to be from the Blood. Does the 
arthritick humour, when it is repelled, or by 
any occaſion ſuddenly removed from the part 
afte&ted, appear with its Symproms in ſome 
other, ſometimes ſhewing it ſelf in another 
Joynt, ſometimes revenging the diſturbance 
upon the more Noble Parts? So in the Ery- 


/ipelas we ſometimes obſerve a tranſlation of 
| the 
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the matter as quick and ſudden, as that inthe 
Gout, and in the ſame manner it ſometimes 
ſhews ir ſelf again by Glandules of the fame 
nature in fome external part, ſometimes it is 
caſt upon the Brain, the Stomach, or the 
Lungs. But yet the arthritick pains are often 
fixt, and immoveable, and when the matter 
ſo ſuddenly ſhifts its featT rake ir to becither 
acrious, or ſaline, rather than an acid. 

From this ſuppoſition, that rhe morbifick 
Humour is ſeparated by the mucilaginous 
Glands of the Joynts, and the Tendons 
which lie near them, we may caſily ſatisfie our 
ſelves, why the Gout does invade thoſe parts; 
which we find to be obnoxious to it, As for 
tlie Sciatica, or Hip-Gout, I have taken no- 
tice, that the mucilaginous Gland of the Ace- 
tabulum of the Coxendix is one of the largeſt 
of the ſort in the whole Body, to that ir is 
no wonder, that the Humour 1s excerned, 
and thrown into the Cavity by it, and cx- 
cires ſuch Symproms as we find there. Inthe 
Hands, as I have ſhewn, there not only are 
conſiderable Glands in all their Joynts, bur 
the Tendons, which are there inicrted, eſpeci- 
ally thoſe of the Muſcul; Perforantes have 
their mucilaginovs Glands; fo char Nature 
has a convenience in theſe parts to depurate 
the Maſs of Blood, and they mult receive the 


morbifick Matter, when the Blood in 1ts 
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Circulation obrrudes it upon them, and the 
Glands are diſpoſed to ſeparate it. "The ſame 
thing I might obſerve of the Shoulder, and of 
the Knees. Burt of all the parts none are fo 
frequently atflicted with this Diſeaſe, as the 
Feer, and it is plain, why they are ſo. For 
beſides that they have many mucilaginous 
Glands in their Joynts, and others abour the 
Tendons, which are inſerted into their Bones, 
as the great Chord, or Tendon of the Muſcles, 
which extend the Foot, and thoſe of the Per- 
forantes, 1 ſay beſides this, they are the infe- 
tcrior, and pendulous parts, ſo thar as their 
Glands make them capable of cnterraining, 
fo their ſituation does conſpire with the efforr 
of Nature to bring down the morbifick Mat- 
rer into them. 

I ſhould in the next place conſider the rea- 
ſon of the Symptoms, which are an acute 
Pain, a Tumour, which does moſt common- 
ly, bur nor conſtantly attend the Gour, and 
the Tophi, which are ſometimes generated in 
this Diſtemper. In the ſwellings there is no- 
thing ſo particular, and different from them 
in a Rheumatiſm, that I need add any thing 
ro what I faid concerning them of a Rheuma- 
tiſm, So the ſenſe, and Symptom of pain 
being always found in that Diſtemper, I have 
been alrcady obliged to take notice of ir, and 
what I have faid concerning it, when it ac- 

companies 
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companies a Rheumariſm, may diſcover rhe 
reaſon of it here from the nature of the Mat- 
ter, and ſo faras it attects the Tendons. But 
there is one thing here, which deſerves our 
conſideration, that is how rhe Joynrs them- 
ſelves, or what parts of them are affected 
with the pain. I have ſuppoſed the Bones them- 
ſelves to have ſome tenſe by the mediation of 
of thole Fibres, which from the Periosfteunt 
penetrate, and are inſcrted into their ſub- 
ſtance ; but yet ſince the extremity of an ar- 
ticulated Bone has no Membrane, I cannot 
tell how we ſhall make this part of them ca- 
pable of Communicating that impreſſion to 
the ſenſitive Faculty, which the quality of 
the morbifick Matter is apt to make upon it. 
There are therefore only the Ligaments, and 
the Membrane, which lies immediately over 
the Articulations, with the mucilaginous 
Glands, that can there be the ſubje&s of ir. 
This, as other Membranes are found to be, 
may reaſonably be thought ro be acutely ſen- 
ſible. And if F ſhould fay, the Ligaments 
themſelves have ſome ſenſe, I do not think 
ſhould ſpeak either abſurdly, or crroncouflly. 
T know it is a common opinion, that they 
have none, as being a thing inconſiſtent with 
the convenience, and wel.being ol an Ani- 
mal, and that, which would entail 2n uncafi- 
neſs, and pain upon the motions ct it. Bur 
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ſuppoſing they were ſenſible, I do not ſee any 
n<ceflity to conclude, that their motion, and 
rac fireſs, whichis at any time put upon them, 
would be uncaſie, and troubleſom, ſo long as 
that place of the Bone, upon which any part 
ot the Ligament ſlides, is poliſhed, and con- 
tinually lubricated with a ſoft mucilaginous, 
and oily ſubſtance, and ſo long as there is no 
violence offered ro them, and they are not 
cxtended fo as to exceed their bounds pre- 
ſcribed by Nature. Is it not as ſtrange, that 
the Stomach, which all muſt acknowledg to be 
ſenſible, docs daily receive the Nouriſhment, 
rakes in ſome matter, that is aCtually hot, as 
well as ſome, that is cold, and by that mar- 
ter js diſtended; yet feels not the ingreſs of 
the Food into its Cavity, perccives not the 
extenſion of its Fibres, unleſs there be fome- 
thing offenſive in che quality, or fome exceſs 
in the quantity of what we cat or drink. 
The rcajon of which ſeems to be very much 
the continual uſing, and accuſtoming of Na- 
ture to the thing. So in the Ligaments be- 
ſides the ſmoothneſs, and lubrication of that 
part of the Bone, which they move upon, 
rheir being always contiguous to it, and ac- 
cuſtomed ro ſlipupon it, makes them uncon- 
cerned, and is the reaſon, why they perccive 
10 diforcer in their Spirits, though they have 
+ ſenſibility. And it is evident, that the con- 
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tiguity of a ſenſible part to that ſofter ſubſtance 
of the articulated Bones, which is at their ex- 
tremities, is conſiſtent with the eaſe of 1t 
from the tendinous origination of the Muſ- 


culus Biceps of the Arm, which in paſſing. 


from the brim of the Acetabulum of the Sca- 
pula, over the Head of the Os Fumeri, has 
no Membrane intervenes between that and 
rhe Bone, but is immediately contiguous 
r0 it. Boo 

When the morbifick Humour is acid, and 
flows into the Receptacles, as I may call them, 
of the Mucilage, or Interſtices of the Joynts, 
and Sznuſes of rhe Tendons, and comes to be 
mixt with it, the effe& will be the ſame, or 
like that, which I obſerved in the Experi- 
ments I made upon it with Agua Fortis, Spirit 
of Nitre, &c. that is a Coagulation, as I have 
ſhewn before, when I treated of a Rheuma- 
tiſm. And this may give us the reaſon, why 
the Gout not only is often fixt in one place, 
but remains ſo long, and obſtinate. For when 
the matter happens thus to be thick, and gela- 
tinous, it is not to be expected, that it ihould 
be caſily, and preſently diſcharged out of the 
Interſtices of the Joynts cithgr by being re- 
ſorbed, or evaporated, whenThe conſiſtence 
of it renders it uncapable of infinuating it 
ſelf into the minute Pores, and penetrating 
thoſe narrow avenues, through which it is to 
| S 1 pale. 
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paſs. And according to the degree, and na- 
rure of the acid in the morbifick Humour, ir 
docs more or leſs Coagulate the Mucilapge, 
and rhe part affteCted is ſooner, or larcr, wirh 
more or leſs difficulty freed from it either 
by the tranſlation of it ro another ,* or by 
the more happy excluſion of it out of the 
Body. 

As from the Fypothefis, by which I have 
endeavoured ro explain the nature, and caules 
of a Rhcumatiſm,. and Gout, we may be 
ad'e to folve the reaſon of all the Symptoms 
14 an ordinary Arthritis; ſo trom ſome of 
the Experiments, which I have given a rela- 
tion of it ſeems to be no difficult thing to ac- 
count for that tophaceous Matter, which is 
ſometimes found concreted in thoſe parts, 
thur have been aiflicted with this Diſtem- 
per. Igid then particularly obſerve, thatan 
Acid, and an Auſtere being both mixt with 
the Muciiage did produce a plain, a notable, 
and white Coagulation, where the Coagulum, 
though ic was made when the Mucilage was 
cold, was not ſo ſoft, and tender, nor dif- 
folvable in water like that, which was made 
wich Acids only ; bur though it would break, 
remained diſlght in it, and being dried was 
eaſily reducible co a fine powder like flour, 
or the fine powder of Chalk. Now therefore 
1 do humbly conceive, that — the 
Eo” ; out 
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Gout comes ro be nodoſe, there is not only 
an acidity in the preternatural Humour, 
which is ſeparated by the mucilaginous Glands, 
and mixed with the Mucilage, bur it is an 
acid-auſtere, which is no ſooner thrown into 
the Interſtices of the Joynts, and the Sinuſes 
of the Tendons, which are thereabouts, but 
bur ir produces a Coagulum in the Mucilage, 
and that ſuch a one as 1s not caſily attenuated, 
and diſſolved, ſo that it lies fixt, and im- 
priſoned there, and in time as rhe aqueous, 


and moiſt Particles arc by the hear, and Spi- ' 


rits carried off, the Terreſtrial and Saline parts 
concentrated come nearer together, and com- 
ing to be immediately contiguous do mutu- 
ally adhere, and are concreted, fo as to pro- 
duce that Chalk or Tophaceous Matrer, 
which is in ſome arthritick cafes to be ob- 
ſerved. And as the Coagulam , 'which may 
be made by an acid-anſtere ſeems apr romake 
a Concretion of thar nature, fo the colour of 
the Tophaceous Matter does anſwer to that 
of this Coagulation, ſo as to ſeem generated 
in this manner. 

I might here from ſome of thoſe Experi- 
ments I gave an account of, obſerve how 
proper ſome preparations from Tarcar, Spirit 
of Salt Armoniack, and thoſe of the like na- 
rure appear to be in a Gout, where the Mu- 
cilage is coagulated _ with an Acid, or 
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an acid-auſtere, eſpecially when the Coagulunz 
is firſt made, and betore it is plainly Topha- 
ceous, For when it has proceeded thus far, 
we cannot promiſe our felves much ſervice 
from them, when it ſeems to defi our Art, 
and Phyſicians themſelves confeſs, that 


Tollere nodoſam neſcit Medicina Podagram. 


And as Mcaicines of this nature are inter- 
nally convenicat, when the Mucilage is coa- 
gulared, fo cxternal Remedies of rhe ſame 
nature are certainly reaſonable, and none that 
I know of ſcem to carry in them ſo much effi- 
cacy. Therefore I cannot but think that, thar, 
which Dr. W/:/l:s preſcribes in his Chapter de 
Arthritide, a Solution of Salt of Tartar, and 
Salt Armoniack in Spring, or Rain Water is 
an excellent fomentation in this caſe. How- 
cvcr if it be uſed as if is preſcribed without 
any diſtinCtion, and retpect to tnar purricular 
Humour , which cauſes the Gour, and the 
Coagulation, which it produces, it mult ne- 
ceſlarily, as the Humour 1s not always the 
fame, ſometimes deceive our expectations, as 
no remedy will anſwer them, but when it is 
oppoſed to ſuch morbifick caulcs, as it is apt 
to remove. x 

It is a common Rule, and Obſervation in 
chis Niſtemper, that the Catharticks, which 

| are 
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are uſed, ought to be very ſtrong, which eſpeci- 
ally in caſe of an Acid, and a Coagulation will 
hold true. The rcafon of which will appear, 
when we conſider that the excluſion of the mor. 
bifick Humour from the Maſs of Blood, and 
the ſeparation, which is made by the muci- 
laginous Glands is Critical, fo that it is requi- 
fite they ſhould be ſufficient ro alter the man- 
ner of the Criſis, and to turn the Humour 
into another Channel. Burt the principal rea- 
fon ſeems to be, becauſe the matter to be 
excerned is viſcous, ſuch as is not apt to be 
exagitared, nor eaſily removed our ot the Ca- 
vity, in which it is lodged. Bur ir ſeems rea- 
ſonable, and neceſſary to attenuate rhe matter 
both by the internal, and external uſe of ſuch 
means, as will diſſolve a Coagularmz, before 
they are exhibired. And it this be firſt 
done, perhaps more moderate Purges may be 
ſufficient, and anſwer our intention more ei> 
tectually. : | 

- The Hypothefis of the Great, and Immor- 
tal Dr. Willis concerning the cauſe, and Ratio 
formalis of the Gour, 1s indeed very ingeni- 
ous: Bur yer, if I may without the ſuſpicion 
of arrogance diſcover my diſſent from him in 
this ching, I cannot bur ſay, that as there is 
no evidence or proof of the accumulation of 
an Acid from: the Nerves to ſome particale 


Salino fixe ſuggeſted from the Blood , from 
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Che congreſs of which he ſuppoſes there ariſes 
a fermentation , ſo neither could I eyer ob- 
ſerve by any Experiment ſuch an efferveſcence, 
as he ſuppoſes, when I have at any time 
poured an Acid to the Mucilage, though ir 
was ſenſibly ſalr. Neither is it neceſſary to 
ſuppoſe ſuch an Ebullition, or Confli& be- 
tween the morbifick Particles ro make them 
painfully injurious to ſuch ſenſible parts, as 
the Fibres. There is no body will queſtion, 
but an Acid, an Acrious, or a Saline Matter, 
unleſs it be conveniently temperated , will 
- without ſuch a commotion, and only by con- 
raCt be uneaſie to them, and excite ſuch acute 
pains, as we have in this Diſtemper. There- 
fore this ſuppoſition, as I conceive, is made 
rather to explain the Cauſe of the 7ophz, than 
the reaſon of the pains. For the DoQor from 
the obſervation of a Coagulation made by the 
mixture, and after the efferveſcence of Spirir 
of Vitriol with Oil of Tartar ſuppoſes it pro- 
bable, that from the mixture of an Acid de- 
rived from the Nerves, and of a fixt Salt from 
the Maſs of Blood, made in and about the 
Joynts, there follows firſt an effcrveſcence, 
and at length from various Fermentations, 
and Coapularions of them there is generated 
a Tophaccous, and chalky Matter. But what 
I have offered with a deſign to explain the 
'manner, how theſe Tophi are produced ſeems 
con- 
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confirmed by fome Experiments, and ſuch ag 
were made with the very Liquor, which is 
actually ſeparated abour thole parts, and to 
be found, where the Tophaceous Matter is 
generated, and fo comes nearer to a Demon- 
{tration. 

According to that Hypotheſis the Matter, 
which is the cauſe of the Gour, tis to be always 
the ſame, to wit an Acid from the Genus Ner- 
woſum, and a fixt or Alchalizate Salt from the 
Maſs of Blood, which if it were ſo, I do nor 
ſee, how there ſhould be ſuch a difference in 
the effects of the ſame Remedies : For if there 
be art no time a difference in the morbifick 
Matter, that, which is beneficial to one, 
would as certainly relieve another, and fo 
every one that labours under this Diſtemper, 
allowing only for the various degrees of Con- 
cretion in the coagulated Matter, which is 
contradifted by daily experience : So that we 
muſt conclude there is ſuch a difference in ir, 
as I have ſuppoſed, ar leaſt, thas.it is nor al- 
ways of the ſame nature. 

I ſhall ſay no more concerning this Sub- 
ze, only as the nature, and cftects of ſome 
Remedies, which I have known uſed in 
the Gout, have agreed with the Notion I 
have of the Caufes, and Nature of it, and 
confirmed me in my Opinion, ſo I have fa- 
tified my ſelf about the Eriology of their 
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efle&s, and the manner of their operation 
from my Hypothefis, and perhaps, if it be well 
conſidered, it may lead us to more rational, 
and cfie&tual means, and methods of Cure, 
than are now made uſe of. Which it is not 
proper at this time tg inſiſt upon, when the 
defign of my Diſcourſes ſhould confine me 
to Anatomy, and natural Philoſophy, and 
every incurſion into the Province of Me- 
dicine is a running away frgm my Argu- 
ment. | 
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' CARTILAGES. 


| Hus I have purſued the method I ac 
« firſt propoſed, as far as the Carti- 
| lages, which though I cannot call 
Bones, yet fo nearly are they al- 

lied to them, that it is not very ſtrange to 
find them ſtepr out of their own form into 

the Claſs of Bones, and therefore it will not 

be improper, though the Argument be diffe- 
' + * rent, to carry on my Diſcourſes, with thoſe 
Obſervations have made of them, and with 
the account of their Nature. In ſome Fiſhes 
all che Bones, if I may ſo call chem, are no 
other than Griſtles, and there are 1n Man the 
moſt perfect of all Animals ſome of them, 


that continue cartilaginous for ſome conſidera- 
| ble 
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ble time after the Birth, and are in the ordi- 
nary courſe of Nature converted into Bones, 
Fhe preternatural mutation of them of the 
Aſpera Arteria, of the Cartilago Enfiforms, 
and ſome others into Bones is no more, than 
has been obſerved. So in Horſes, Oxen, 
and ſome other Beaſts this 'change is not 
very rare in the Cartilages of the Thorax. 

But notwithſtanding the aptirude there is 

in the Cartilages to become Bones , yet the 
difference, when they are one, and when 
they are the other is confiderable. Firſt in 
their ſubſtance, and conformation. The ſub- 
{tance of the Cartilages is ſofter, and the parts 
of them more eaſily divided with the Knife, 
neither have they any large Cavitics as fome, 
nor any ſpongious part, as all the Boncs 
have. And whereas the Wall, or that, which 
makes the ſides of a' Bone is the moſt ſolid 
part of it, I have in ſeveral Cartilages ob- 
ferved it to be quite contrary, to wit, that 
the exterior part was the ſofreſt, and moſt 
flexible. | | 

| Secondly, They differ in their flexibility. 
The Bones are rigid, and more tenacious of 
their figure, the Cartilages are flexible, and 
more apt to be conformed to thoſe figures, 
which the force, thar bends them , would 
oblige them to. 


The 
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* The reaſon of this flexibility in one above 
the other is the difference, there is as to the 
unien of their Particles, which in a Bone 
are at their extremities ſo united in every 
ſeries, as to form a continued and an entire 
ſtring, and when all inflexion obliges the ex- 
tremities of ſome Particles either to recede, 
as where the convex is elongated, or to ap- 
proach nearer to one another, as when the 
Concave is ſhortned, conſequently that Bo- 
dy, in which they are ſo united, that they 
can do neithcr, muſt be rigid, and unapt to 
be bent. 

The flexibility of the Carrilages ariſes, as 
in all other Bodies, that may be bent with- 
out injury, from the poſition, and figure of 
all, or at leaſt ſome of their Particles, as well 
as from the diſunion, and diſtin&ion of their 
extremities, which are of a long figure, and 
have a ſtreight poſition, fo that one extremity 
looks towards one, and the other towards 
the other end of the Body, which they are 
the parts of. 

Beſides the long figure, and the ſtreight po- 
ſition of theſe Particles, there is a certain or- 
der obſerved in the placing, and diſpoſition 
of them, which is ſuch, that the extremities 
of thoſe in one Series do not terminate juſt, 
where the extremities of the Particles, which 
are in the Scries next to them, do; but they 
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272 Of the Cartilages. 
lie beyond them, and reach to ſome inter- 
mediate part between the extremities of thoſe 
Particles, which lie next to them laterally, 
as I have expreſt in the third Fig. Tab, II. 
For as the extremities of the Particles in a 
flexible Body mult be diſtin and their figure 
ſuch, that thoſe, which lie in one Series may 
be capable of moving, and ſliding upon them, 
which arc contiguous to them in the next, ſo 
mult their poſition, and order be ſuch that 
they may flip, and the extremities of their 
Particles may not only approach nearer to but 
recede from one another without interrupting 
the continuity of the Body. For want of the 
firſt of which the Body would be inflexible, 
and from a deficience in the other, it would 
be inevitably broken upon being bent when 
any part of it is elongated. Bur upon theſe 
ſuppoſitions we may caſily conceive how a 
flexible Body may be inflected withour a dif- 
ſojution of the continuity of it, even when 
the convex part is lengthned, and the extre- 
mitics of the Particles recede one from ano- 
ther. Where they are driven cloſer together, 
it is true, there is no reaſon to think, that z 
Fracture ſhould be the conſequence of an In- 
flexion though the extremitics do nor lie in 
this order. But withour doubt in the bend- 
ing almoſt of all Bodics there is an elongation 
of one ſide, even when the other is —_— 
and 
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and ſuppoſing the altcration, which is made 
in the poſition of their Particles to be by their 
recedure, yet ſtill the Body will be as ſecure 
apainſt a Frafture, and as capable of being in- 
fleted without any injury, whilſt the order 
of its parts is ſuch as I aſcribe to them: As ſup- 
poſe in the tourth Fig. Tab. II. a, a, a, a, to be 
four Series of Particles lying contiguous to 
one another laterally, and making one Body, 
ſuppoſe thoſe of -the firſt, and third Series, 
which have their termination about the mid- 
dle part of thgm, which lie next to them in the 
ſecond, and tourth, to be moved, and to ſlide 
at one end towards 6, and in the other part 
towards c, fo as to elongate the whole Body, 
we may apprehend, how they may move both 
ways, and flip upon the Particles, which are 
laterally contiguous to them, without any in- 
jury to the continuity of the whole, and un- 
til they come as far as 4, or the Interſtices be- 
tween the extremities of the Parricics in the 
ſecond, and fourth Series there will be no 
Fracture, Bur when they are forced fo far, 
that one of their exrremitics is broughr to 
thoſe Interſtices, there will necetlurily follow 
a ſolutio Continui, And this 1s therealon why 
a Body, when ic is too much inflected, breaks, 
and why ir is broken firit in the convex 
part, for on thar {ide is the recedure of the 
extremities of the Particles, and the nearer 

T they 
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they lie to the ſuperficies there, the more 
conſiderable it is, and conſequently they arc 
firſt brought to the Interilices between the cx- 
tremities of thoſc Particles, which lie next to 
them latcrally. 

Not, that I ſuppoſe, that all the Particles in 
every flexible Body obtain ſuch a poſition, 
or that every one of them}, that lie in the 
ſame Serics, arc capable of receding from, or 
moving ncarer to one another, but there arc 
ſo many, that are, as anſwer to the degree of 
inflexion, that the Body 1s capable of ſalv4 
continuitate, And according to the number 
and proportion of the Particles, that are of 
a ſtreichr figure, and thus poſited, and ac- 
cording to the length of them, and rhe di- 
ſtance of the cxtremitics of the Particles in 
one Srrics from the extremities of thoſe, 
which are contiguous to them lacerally, the 
Boiy moy be more, or lels inflected without 
a Fractu:e. 

Betides cher flexibitiry, the Cartilages have 
ſome moygity, and a power of rcfiitution or 
recoyimz, wien they are bzot, which is very 
evident {3 tn Fiiz/ tis, though it be not 
{o r1y1] 5% ime orher Cartilages, which has 
no M::\.:.sro pultit up, bat docs after it has 
bren & el By «he decen-ing Food riſe by 
to GW tht power of riltitution Into 1ts 
- Bacuril polity Which iciicction may be ob- 

| ſerved 
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ſerved in it atrer the Anim4! 1s dead, when 
it 15 prelt down upon the Rimula of the 
Lary.x. 

E his ſeems to ariſe irom the Air ; ſometimes 
from the preſſure of tne external Air, fome- 
times trom an Aer 7nj1tus included in the In- 
terilices of the Body ic felt, bur generally 
from both. As I have ſhewn, char it 15s ne- 
cciſiry the extremities of rhe Partic!es in a 
flexible Body ſhould be diſtinct, fo we may 
rcalonably think, there are ſome Sparzrla, or 
Interſtices b-rween them, (nay in many Bo- 
dics. winch are rigid, they are very viſible.) in 
which there is an impriſoned Air, which, as 
it is evident from innumerable Experiments, 
is cadu d with an Elaſticity or Spring. So 
thar whatever preſſ2s upon its Spring, and as 
It were winds it up to an extraordinary neight, 
wiil cauſe 2 ſenſible renitzency in it, and an 
endcavour to expand ir ſelf, and this reſiſtance 
in the Air, when it is crowded into a nar- 
rower ſpace, than is c:veniont to the nature 
of it, is thit which :1ves a recoyling Body 
the pow.r of rcfle'\zon, and obitgce ir, after 
it is bent, to ret urn 10 1s former figure, 1 
which the $--:20/la wirhia 1c ovrain cheir 
nacurai Cap:r.cy, and the Air which is 
coTpreſt recovers the liberty of expanding 
it lt, 


T > When 
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When the concave part of any rigid Body, 
that is bent, 1s ſhortned, and the extremities 
of the Particles arc preſt nearer to one ano- 
ther, the Interſtices berween them will necel- 
{arily be rendered leſs, and the Air included 
in them will be comprelit, ſo that the Spring 
muſt be, as it were wound up, and the na- 
tural conicquence of this compreſſion will be 
a remtency in the Air, or an endeavour to 
drive the Particles iato that poſture, and the 
whole Body into that figure, that will re- 
ſtore the narural capacity of the Interſtices, 
which was accommodated to the quantity of 
Air contained in them. The ſtrength, and 
powertul reſiſtance of the acreal Spring, when 
the Air 1s contracted into a narrower ſpace, 
than what it uſually, and naturally expands 
it lelt in, is evidently fcen in the ule of a 
Wind-Gun, where a greater quantity of Air 
is crowdcd into it, than the ſpace, which it is 
confincd to, is capable of containing without 
a violent compreſſion, and running up the 
Syring of. it to an extraordinary heighc, and 
when the Gun is diſcharged, - when the in- 
cluded Air has the liberty of dilating ir ſelf, 
and rclaxing its Spring, we find with what a 
forcc it cxcrtsits elaſticity. 

But when the convex part of a recoyling 
Body 1s clongated, when the extremities of 
the Particles on that ſide recede from one = 

ther 
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ther in inflexion, the preſſure is then not up- 
on the Air, which is included in the Interſti- 
ces of the Body, but upon the external Air, 
Foraſmuch as the Spatiola between the ex- 
termities of the Particles are inlarged, fo 


far the Body incroaches upon the Ar-_ 


moſphere, and ſo Jong as the external Air 
is excluded, and has nor the liberty of filling 
up what is added to the capacity of the 
Interſtices, there is nothing to anſwer for 
that ſpace which the Atmoſphere loies, ſo 
that the external Air muſt neceſſarily be com- 
preſt, and the Spring of it heightned Thence 
tollows in it an endeavour to drive back the 
Particles of the infleCted? Body into their na- 
tural poſition, and to reduce the Spatio/a of 
it to their former capacity, which cannot be 
be done without the reſtitution ot the Body 
toa more ſtreight figure. An eftc& of this 
nature from a preſſure upon the external Air 
we have formerly feen here in an Experiment 
made by Monfreur Papin betore this honoura- 
ble Society, which was done witi the Barrel 
of a Gun fitted ro the Air-Pump. In which 
Experiment the Air being exhauſted out of 
the Gun, and obtruded upon the external Air, 
and the external Air being excluded from the 
Cavity of the Barrel, fo that ir could nor ob- 
eain any ſpace to anſwer for that, which the 
evacuated Air then occupied, ir was com- 

| T 3 preſt, 
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preſt, and rhe Spiing o1 it conſiderably 
heightned, which attcrwards appearca, when 
the brecch of the Barrel was opened, and 
the cxternal. Air had the liberty oi expanding 
it ſelf; for it ruſht in with that violence, 
and cxcried the yower of its Spring ſo rruch 
as to ſhvot the Bullcr, with which the Gun 
was charged, with a great violence. 

I have been the longer inſiſting upon the 
naruroe of fl-xihle Bodies, and made it one 
part of wy buliac s at this time to expiain the 
rcaſon, why thoic, that have a rigioity, Go 
gocol] not only to fhew why the Cartilages 
may bebunt withour breaking, and how they 
C1. COVOUT tO rewurn, atrcr they arc bent, to 
tacjir natural fioure, but becaute I deſigned, 
that what [ have 1:4 concerning the flexibi- 
lity, and power «t re{iuuncn, which arc in 
ſome Bovics ſhoula {erve as tome account of 
che nature of theſe parts, of the Particics, 
which they contit of, and of the order, in 
which rhele Varricles are diſpoſed. Now 
tacrelore to mike a wm ayp!ication of 
wir ' have {41d of tne nature, and parts of 
a flexibie 1nd recovling Body, to the Carti- 
lages, the figure or therr {articles is long, and 
they are imoorh, rh w poi frtion Rtrojihe, their 
extremities di(tin&}. hut weoen which there are 
In:critices, and in ork later{tices is an in- 
cluded Air, the Particies are diſpoſed in a 
| Certain 
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certain order, ſo that in every Scrios they reach 
with their extremitics to ſome intermediate 
parr, - or near to the middle of thoſe, which 
are next to them lateraily, and lie quite over 
the Interſtices, which arc formed between ti:c 
extremities of thoſe on their tides, whereby 
the Spativla me incloſed, and the Air con- 
tained in them is ſtrictly impriſoned, 

From hence we may underſtand, wherein 
the difterence between a Bone and a Carti- 
lage docs conſ:it, that in one the Parriclcs are 
united at their extremities ſo, that every Se- 
rics mikes a continuzd, and compleat ſtring, 
wh-reas in the other they are diſtinct, and 
there arc little diſiances, or cavitics between 
their ends, ſo that they are in every Series 
cavable of being driven nearer to, or forced 
farth-r trom one another, And this is the 
alteration, that a Cartilage undergoes when 
it bzcomes a Bone, to wit, the Particles at 
th-ir extremities are fo nouriſhed, and receive 
ſuch an addiction, as to rouch one another 
thcro. to unite, and acquire a continuity, 
which makes them in every Serics form an 
intire ſtring, when the implanted Air has a 
pailage our of the Intcrſltices, and gives way to 
that Nouriſhment, whoſe acceflton ir dia betere 
reſiſt, By this union of the Farticles the remper 
of it isaltered,and 1t being a:ifncalt ro difingage, 
and part them, it grows firm and intlxible. 
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The terreſtrial parts, and the fixt Salr in 
the Cartilages, whilſt they obtain their pro- 
per nature, are much leſs in proportion to the 
other parts, than they are in a Bone. For [ 
find there remains after Calcination bur abour 
a fiircenth part. 


The Cartilages have a Membrane, as the 
Boncs have, which to ſpeak properly we muſt 
cal! the Perichondrium, though it is in a man- 
ner the ſame, anda continuation of the Peri- 
ojzeum, conſiſting of the fame ſort of threads, 
being o! the ſame texture, and every way fo 
agrecing With it, that I need not ſtand to pive 
a particular account of ir. Neither does the 
ulc and deſign of the Perichondriam differ from 
them of the Membrane, which immediately 
covers the Bones, it ſerves to cloath the 
parts, and helps to ſet bounds-to their Ac- 
cretion, it ſupplies the want of Nerves in 
them, gives them a ſealibility, and affords 
them thoſe Spirits, which arc nccefiary to af- 
fiſt in their increaſe; and is a medium, where> 
by the Tendons of the Muſcles arc fixed ro 
thoſe Cartilages, which have any af them in- 
ſericd into them as thoſe of the Larynx, and 
ſm: others. Bur in thoſe, that arc joyned 
ro any of the Boncs, it ſeems ro be chietly 
ſerviceable in ſtrengthning their conjunction, 
For though there be another contrivance for 
joyning 
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zoyning of them, yer when rnis Membrane is 
taken off, or divided round chat part, where 
they meet, they are eaſiiy leparated. 

For ſtrengthning the adheſion of the Peri- 
chondrium to the Griſtles, and conſequently to 
make the conjunction of the Bones, and Car- 
tilages, which arc united, and the union of 
any part, . that appertains to them, more firm, 
they have lictle Furrows, and ſuperficial Pits, 
or depreſſions fo to inlarge their ſuperficies, 
where their Membrane is applied , and ad- 
heres to them, which it does partly by an 
immediate contiguity, which manner of Con- 
junction, as I obſerved, when I gave an ac- 
count of the Perir/team, 1s fo much the more 
firm, as the ſurface where two Bodies, fo 
united do immcdiately touch one anothey, is 
larger, and theretore this Membrane has on 
that fide, waich lies next to the Cartilage, 
incqualites, and protuberances exactly fitted 
to, and filling the ſuperficial Cavitics, which 
arc formed in the part it adhercs to, 

Bur beſides this manner of Conjunction, 
their Membrane is united to them by ſmall 
Fitrille, or threads, which enter ſome way 
into thcir ſubſtance, as thoſe of the Perzoſte- 
um arc inſerted inio the Bones. By theſe are 
ſupplied the Spirits, which ſerve in their Ac- 
erection, and by whoſe mediation we may rca- 
fonably ſuppoſe,, that the Cartilages have 
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ſome other ſenic, than what 1» external, and 
merely in their Membrane, 

Though they pretenc us with a whitiſh 
colour, they are not ac;tiri:t: of Blood Veſ- 
ſels, but they have abunuance of chen+, to that 
in the fngic Carrzlago Thy: vides 1 have ſeen 
fome huncreds o: Pores, by fome of which 
ſome of the Veilcls piis'd into it, as'by others 
ſome of them hid their egreſs. Thele all 
ſerve only fortheir rods "1, and Nutrition. 

The Carrijages co a: icem to ave any 
medullary Oil id within them trom 
their Arterial Blood, For chougn they evi- 
dently ſtand in necd of ſom<thing ct chat, or 
the like nature, and when | have traced the 
Blood- Veſſels, which run along conimonly 1n 
«the enidole of thoſe Curtil»ges, witich ace of 
a long figure, ſo far as the part wore I 
though they had their termination, I have 
ſometime found an oily ſubltanc: beyond ir, 
yer I could not diſcover any Veſicles, or 
Glandules for the ſeparation of ir, fo that 
that Oil ſeemed tv be ſupplied from the 
Bone, to which it was uticed. Thus in my 
account of the Marrow I ſuppoſed ſome part 
of the medullary Oil to be aſſigned to the Car- 
tilages, where they are joyned to any Bones, 
and I obſerved that there are Pores, which I 
cannot bur think are formed for rhe commu- 
nication of it from one to the other. 


For 
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For the joyning of thoſe Curtilages to the 
Bones, which are united ro any ot them (be- 
ſides the ſervice of tiieir Membrane, which I 
have taken notice of) the Bones arc form- 
ed in that part, which is appliea ro them 
with fome conſpicuous Protubcriances or 
ſhort and obtuſe Roots, ani} other leſſer 
R:dicles, which are numerous, and ſtand 
thick :ozether as well in thole Protuberances 
as in the o- hier parts of that end of the Bones, 
by whica they are a littic way implanted 
into the Cariages. 
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Of the USE of the 
CARTILAGE Ss. 


HE uſe of the Cartilages in general 

1s no obvicure thinz, We muſt con- 
ſider, that there are ſome parts of the 
Body, which require a greater ſtrength and 
ſolidity, than was agreeable with the na- 
rure of the Fibrzs, or Ligaments, as they 
are ncceſſary for the defence of ſome ten- 
der, &*4 noble Parts, or for the Dilatation of 
ſome” paſſage, to keep it diſtended, and to 
reſtorc it to its natural capacity, when it has 
been compreſt, and {treightned 3 and yet 
withal ir was no leſs requiſite, that rhey 
ſhould be more flexible, than the Bones, and 
ſo pliable, as to alter their figure, when the 
motions , and ations of fome of rhe parts, 
which they cithcr protect, or are united, or 
adjacent to, do require it. Now to make 
a Part both ſolid, and flexible, and ſo ca- 
pable of anſwering both theſe intenſions, 


Nature has formed the Cartilages, which are 
| ar 
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of a middle temper between a Bone and a 
Ligament, that partake ot the firmneſs, and 
rigidity of once, and the flexibility of the 
other, and they arc made uſe of wherever 
a firmer part than a Ligament, and a more 
pliable ſubſtance, rhan a Bone is required. 
And it were an cafie thing ro ſhew, how all 
parts of this Conſtitution are neceſſary, and 
ſerviceable in every part, where they are 
planted : But I think it not needtul, ſince 
every one, that does but view, and confi- 
der the parts, which they are appointcd to, 
may have the proſpect of them, and the 
reaſon of this contrivance at the fame time. 
I thall only give my thoughts particularly 
concerning the uſe of the Cartilages, which 
are united to the truc Ribs, becauſe their 
uſe, and the manner, in which they are ſfer- 
viccable in Reſpiration ſeems to be imper- 
ictly explained, and not truly underitocd. 


Any one may be ſenſible, how improvi- 
dent Nature had been, if the had made the 
Walls of the Thorax fibrous, and placed 
two of the greatcſt Engines of Life with- 
out a ſolid defence on thoſe fides, which 
are obnoxious to external preſſures, and in- 
jurics. But as theſe parts were to be pro- 
rected , ſo there is the neceſlary ation ot 

Reſpi- 
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Reſpiration, which as it was not to be in. 
terrupted, nor the parts in{crvient thereunto 
to be injured by external violence; 1o there 
mult be ſome contrivance, thar it may not 
be hindered by the ſtructure and nature of 
the parts, which inclole the Cavity of the 
Breaſt. If the Cartilages of the Breaſt had 
been Ligamcnts, or only membranous, the 
Heart, and Lungs could have had no de- 
fence and ſecurity againſt the impreſſions, 
which the violence offered ro theſe parts 
had been apt ro mike upon them. It they 
had been plainly Bones, thac Bow, which 
lies between the Srernum, and the Verte- 
bres had not been capable of an Eongari- 
on, Which is certainly the thing dcti_ned in 
making ſome parr of it cartilaginous, that 
by the reducing of that part ro a more 
ſtreighr fiyure both the Vertebres, ana Breaſt- 
Bone may be prorruded. 


The learned, and ingenious Dr. Mayo has 
given us a good account, how the Ribs do 
contribure to the amyvlation of the Þreait 
by che alreration ot th<:r poſition. and he- 
ing raiſed from ther Flane, which oivi. cs 
the Caviry ot the Breaſt into two cqual 
parts, towards which they did before in- 
Cline, be it the Medin/tinnm, or be it imagi- 

nary, 
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nary, ſo that wiereas before they made 
acutc, they come to form right Angles with 
that Plane. For the Ribs, as he «bſcrvecs, 
are not articulated with the Spine , and 
Breaſt Bone at right Angles, bur ſo as to 
form acute Anples beneath themſelves, and 
he ſuppoſes the Cartilages are joyned to 
them to add to their length, and tor aug- 
menting the Concave of their Arch. And 
this is demonſtrable, that it ſeveral Bows, 
or incurvated Bodics as the Ribs are, ly- 
ing upon, or inclining to a Plane, be fo 
raiſed as to reſt upon their extremities, and 
to wake Right Angles with that Plane, 
they will form a large Cavity under thcir 
Arches. But if this were the defign of 
the Cartilages, the Ribs would have done 
this as well if every one of them had 
been a continued Bone from the Sternum 
to the Vertebres. Theretore I conceive, 
that they are intended to make the Ribs 
more capable of altering their figure, and 
ſo contribute another way to the dilata- 
tion of the Breaſt, IT ſhall not then. be 
affraid to aſſert, that the Cartilages do 
ſome particular way add ro the capaci- 
ry of the Breailt in Tnipiraiion, as I 
doubt not, bu: they likewiſe at a part, 
and aſi in the Contrattion of it, 

when 
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when the Air is forced our of the Lungs. 


Firſt I ſay they help in inlarging the Ca- 
vity of 'the Thorax, not merely by being 
raiſed from the Plane, towards which the 
Ribs incline, when the Air is evacuated, 
bur by altering their figure, when they af- 
cend towards the Claviclcs. For if we ſtri&tly 
obſerve the ampliation of the Breaſt, when 
we draw in the Air, we ſhall find, thar 
there is ſomething more added to the Ca- 
pacity of it, than whar can proceed from 
the elevation only of the Ribs, it will ap- 
pear to any one, that takes notice of it, 
that the Vertebres of the Zhorax are driven 
outwards, and the Sfternum though nor ſo 
ſenſibly is prorruded, when we inſpire, which 
cannot be effected by the elevation of the 
Ribs, and their forming Right Angles, with 
that Plane, from which they are raiſed. For 
alrhough this docs inlarge the Cavity of 
the Breaſt in that part, which is under 
their Arches, yet this elevation alone does 
make no alteration in their :Longirude, 
without which it is impoſſible they ſhould 
protrude both thoſe parts, that are joyned 
ro their extremities, ar the fame time. For 
ſo long as the diſtance between their ex- 

tremes 
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cremes is the ſame, when they are pulled 
up towards the Clavicles, as when they 
deſcend, this alteration of their poſition only 
can no ways thruſt forth the parts, which 
are fixed to their extremitics. 


Therefore to ſolve this thing of the pro- 
truſion of the Vertebres and Sternum in In- 
ſpiration, we muſt ſuppoſe, when the Ribs 
aſcend, ſuch a change of their figure in ſome 
part of them, as makes an addition to the 
length of the whole. And we ſhall ſee how 
this is done, if we obſerve the figure of the 
Cartilages, that arc joyned to the true Ribs, 
how it is a ſort of an Angle, fo that as 
this Angle is more or leſs Obtuſe, the ex- 
treme part both of the Rib, and Cartilage, 
recede farther from, or come nearer to one 
another. So that when the Ribs deſcend, 
and incline towards their Plane, and their 
Cartilages obtain their natural figure, this 
Angle, as it is always obtuſe, comes nearer 
to a Right Angle, but when they are drawn 
up, it 1s rendered more Obtuſe. And as 
the alceration of their figure when we draw 
in the Air, - and the reſtitution of it in cx- 
piration require their flexibiliry , fo I have 
obſerved theſe Cartilages to have cominued 
cartilaginous, and flexible , where this An- 
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gle has been, when the reſt of the Carti- 
lage has been of a bony nature, which con- 
firmed me in my Opinion, that this angu- 
lar part of them is particularly deſigned 
for their elongation at that time, when we 
inſpirc. Now this is capable of a Demonſtra- 
tion, that as an Angle becomes more Ob- 
tuſe, and it approaches nearer to a ſtreight 
Linc, the diſtance between the extremities 
of the two lateral Lines, which form ir, 
will be increaſed. So it is here, the An- 
gle of the Cartilages being rendered more 
Obruſe by the contra&tion of the Inter- 
coſtal Muſcles, and they being reduced 
nearer to ſtreight figure, when the Ribs 
are raiſed, their extremities do neceſſarily 
recede from each other, and conſequently 
thruſt out the Srermum, to which they are 
united at one end, and drive back the 
Ribs, which are joyned to the other, by 
the mediation of which they protrude the 
Vertebres. And if this were not the de- 
ſign of that angular figure, which theſe Car- 
tilages obtain, to wit, to add to the Ca- 
pacity of the Breaſt by the protruſion of 
thoſe parts, but only to inlarge the Cavi- 
ty or Arch under the Ribs in their elevati- 
on, I do not ſee why Nature has made this 
difference between their figure, and thar - 
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the Ribs and did not rather pive them 
both the ſame obliquity ſo as to make one 
exact Bow of them both. Nay why has 
Nature made any ſuch thing as Cartilages 
here, and filled up ſome part of the di- 
ſtance between the Vertebres and Sternun 
with a_ ſubſtance of a flexible remper, if ir 
were not with this deſign ro make them 
capable of an elongation, when if every Rib 
had been a continued Bone to the Srer- 
mum, and had had no ſuch thing as a Carrti- 
lage joyned to it, it had with an- Articula- 
tion at the Breaſt-Bone been as rcadily 
diſpoſed to aſcend towards the Clavicle, and 
would have formed the ſame Arch, as it 
does with it, if we ſuppoſe no alteration 
in the figure of this parr. 


T have ſecondly made theſe Cartilages to 
conſpire in expiration, to prove which we 
muſt conſider, that they obtain their pros» 
per figure, and their parts have their na- 
rural poſition only, when the Breaſt is con- 
tracted, and becauſe there cannot be fuch a 
change in the figure of the Cartilages, as 
renders their Angle more obtuſe, than it na- 
turally is, without the ſame diſturbance to 
their Particles, and the ſame alteration in 
their Porcs, or the Intcrſtices between 
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the extremities of the Particles, as there are 
upon the inflexion of any rigid Body, - (for 
what inflexion is to a Body that is ſtreighr, 
the ſame is extenſion to that, which is 
crooked) therefore there muſt neceſſarily be 
a preſſure upon the Spring either of an in- 
ternal, included Air, or of the external Air, 
as the Convex is ſhortned, or the Concave 
is elongated : For in the extenſion or; re- 
ducing of an oblique Body nearer to a 
ſtreight figure, difterent from what it 1s in 
the bending of one thar is ſtreight, when 
there is =n clongation, it is on the Con- 
cave, and the abbreviation is on the Con- 
vex part, = 


Theſe Cartilages theretore having from 
the Spring of the Air a power of reſtituti- 
on, will, when their figure, and the capaci- 
ty of their Pores arc fo altered, as to make 
a preſſure upon it, recoyle, and without the 
help of any Muſcles return to their firſt 
figure, as we fee in rhe Epiglottis, which is 
not ſo rigid. By this power of reſtitution 
they are one cauſe of their own, and of 
the Ribs ſubſidence, whereby they contract 
the Cavity of the Breaſt, and by making a 
preſſure upon ' the ' inflated Lungs contri- 
ure ta. the expiration of the Air , which 
LT, Op _ diſtended 
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diſtended them. And this is one preart 
reaſon, why the Zhorax is contracted in all 
dead Bodics. This we cannot think pro- 
cceds from any ation of the Muſcles, which 
ſerve for expiration, unleſs we will ſuppoſe 
they are always the laſt that a&t, which 
ſeems to be improbable, when we have bet- 
ter reaſons to conclude that the inſpiratory 
Muſcles are the laſt of all theſe, rhat con- 
tract themſelves. Let them be which they. 
will, this is certain, that afrer Death nci- 
ther of them can modifie the Cavity of 
the Breaſt either by contracting or diſtend- 
ing of it, whereas if the”-Lunys are then 
inflated, and the Thorax is dilated, {till 
it afterwards contraQts it ſelf. And though 
this is partly to be aſcribed to the ſubſi-, 
dence of the Veſiculous ſubſtance of the 
Lungs, yet if we conſider, that the re- 
ſilience, or refle&tion of theſe Cartilages, 
. when they are extended, ariſing from the 


elaſticity of the Air, without any depen- 


dence upon the 'Animal Spirits the power 
of it remains the ſame, when the Body is 
dead, as it was before, and that they have 
ſtill a natural conarus to return to that 
Figure, . which they cannot obtain withour 
the depreſſion of the Ribs, and the con- 
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traction of the Breaſt, we cannot but 
think, that this is one thing, that deter- 
mines the poſture of the one, the figure, 
and capacity of the other after Death. * 
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